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New blower...its cast Inconel hub 
takes stresses of 3500 RPM 
spin in hot corrosives 


It spins at 3500 RPM in « fiery, cor- 
rosive-gas-laden environment. 

That’s why this new blower, made 
by Buffalo Forge Company for a 
major chemical producer, is made 
of Inconel* nickel-chromium alloy 
parts. 

Inconel alloy provides a high com- 
bination of strength and corrosion 
resistance at high temperatures, 


Inco foundry casts critical hub 


Buffalo Forge took no chances with 


the most critical part in the blower. 
To be sure that exacting specifica- 
tions were met, they had the makers 
of Inconel alloy make the hub cast- 
ing. As long-term customers of Inco’s 
Bayonne, N. J. foundry, they knew 
they could depend on Inco to pro- 
duce a sound, uniformly strong cast- 
ing; one that would bring out the 
best that was in the alloy. 


Take a tip from Buffalo forge... 


When you design for extreme condi- 


tions, consider the properties of 
Inconel alloy. And, if the part is to 
be cast, call on Inco to cast it. 

A 9-page Inco technical bulletin, 
“Engineering Properties of Cast 
Inconel Alloys”, gives the data you 
need ...compositions, physical prop- 
erties, machining procedures, and 
much more. We'll be more than glad 
to send you a copy. 


*Registered trademark 


The International Nickel Company, Inc. 
67 Wall Street 4S. New York 5, N.Y. 
NCO. 


INCO-CAST PRODUCTS 
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A new high temperature, highly fluorinated synthetic rubber has been developed 
for use in red fuming nitric acid, 96% hydrogen peroxide, silicate esters, aromatic 
fuels and hydraulic fluids. The developer says the elastomer, which contains more 
than 60% fluorine by weight, is useful at temperatures between 400 and 600 F. It 
will probably be most competitive with Du Pont’s Viton. Introductory price is $15 
per lb. (More details next month.) 


Source: Minnesota Mining & Mfg. Co., 900 Bush St., St. Paul 6, Minn. 


Pure tungsten can now be forged, spun, deep drawn and extruded by new hot 
working techniques. Forming is done very quickly, since parts are made at such ex- 
tremely high temperatures that tools would melt if they came in prolonged contact 


with the hot tungsten, (Watch for more details in a forthcoming issue.) 
Source: Fansteel Metallurgical Corp., North Chicago, Ill 


High quality, heavy nickel deposits are being applied to parts by a new coating 
technique that is said to be much faster than electrodeposition or electroless nickel 
plating. A major benefit of the method is that the deposits exactly reproduce patterns 
on which they are applied without the use of machining. Nickel is deposited by 
passing carbon dioxide over nickel scrap at 450 F to produce a condensate of nickel 
carbonyl. The condensate is kept under pressure and released into a heated mold 


where it is thermally decomposed to lay down a nickel deposit. 
Source: Budd Co., 2450 Hunting Park Ave., Philadelphia 32. 


A glass that fuses directly to stainless steel has been developed. The new material, 
a pressed and sintered glass, has a coefficient of thermal expansion of 5.4 x 10° per 
F, a working point of 1700 F, a softening point of 1260 F, and an annealing point of 

910 F. The glass is expected to find use in electronic parts. 


Source: Corning Glass Works, Corning, N. Y. 


Two heat resistant stainless steels for gas turbine engines and missile and air- 
craft parts have been developed. Both are precipitation hardening alloys and can be 
readily forged and welded. One alloy keeps its strength at temperatures up to 1500 F. 
The other combines excellent tensile strength with good stress-rupture properties, 
and can be fabricated into large shapes by the consumable-electrode vacuum remeltiag 


technique. (More details next month.) 
Source: Allegheny Ludlum Steel Corp., Oliver Bidg., Pittsburgh 22. 


Corrosion resistant, non-brittle welds in titanium, zirconium, vanadium, tungsten, 
ta.talum molybdenum and other metals can be obtained by using vacuum welding 
equipment recently made available. Up to now vacuum welding was an experimental 
process. Welds are produced by the concentrated energy of a focused beam of high 
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velocity electrons. The vacuum .atmosphere is pure to less than 1 ppm; the best 
commercially available inert gases are pure only to 15 to 20 ppm. 
Source: High Vacuum Equipment Corp., 2 Churchill Rd., Hingham, Mass. 


Lubricants for 700-1000 F operation are promised with the development of meta- 
polypheny! ethers. A typical meta-ether is said to have a liquid range of 35-1000 F, 
a calculated life of over 50 hr at 900 F, a 210 F viscosity of 12.72 cs, and an ASTM 
(viscosity-temperature) slope of 0.85 from 77 to 700 F. As a class, meta-ether fluids 
have good lubricity and hydrolytic, oxidative and radiation stability. They are said to 
be as stable at about 840 F as silicones at 740 F, hydrocarbons at 660 F, and the 
esters at 540 F. 


Source: Monsanto Chemical Co., St. Louis, Mo, 


extrusion of ductile iron has been accomplished by Watertown Arsenal. Tests 
show rods and tubes extruded by the process have better strength and ductility than 
cast ductile iron parts. The billets are cast to size and extruded at 1800 F using glass 
lubrication. 


Source: Watertown Arsenal, Watertown, Mass. 


Titanium carbide tools with up to seven times better tooi life than the usual 
grades of tungsten carbide have been developed. Tests show a titanium carbide tool 
bit cuts through more than 200 lb of metal before wearing out, compared to a tungsten 
carbide tool bit which wears out after cutting through about 85 lb of metal. A com- 
bination of nickel and molybdenum is used as the bonding agent for the titanium 
carbide. 

Source: Ford Motor Co., Engineering & Research Staff, Dearborn, Mich. 


Colored magnesium parts can be produced by applying dyes over a uniform anodic 
coating. Colors can be applied to all magnesium alloys but are best suited for wrought 
alloys because of their more uniform surface. The colored coatings are durable and 
have good resistance to fading. They are expected to be used for decorative purposes 
on commercial products and as identification on military products. 


Source: Western Sealant Metal Finishing Co., 1721 N. Front St., Philadelphia. 


High purity molybdenum metal powder is being produced by a new technique in 
which molybdenum oxide is reduced to metal in a single operation. The developer 
says the single-stage reduction process is capable of turning out five to eight times 
more molybdenum powder than can be obtained by current two-stage methods. The 
new process can also be used to make high purity tungsten powder. 


Source: Metals and Residues, Inc., 65 Brown Ave., P.O. Box 92, Springfield, N. J, 


A new vinyl!l-metal adhesive keeps its bond after exposure to: 1) boiling water for 30 
min; 2) dry heat for 7 days at 200 F; 3) tap water for 240 hr at room temperature; 
and 4) 100% RH for 1000 hr at 160 F. Vinyl-metal laminates bonded with the 


adhesive can be stretched 35% without damage. 
Source: B. F. Goodrich Industrial Products Co., Div. of B. F. Goodrich Co., Akron, Ohio. 


Turn to page 129 for more “What’s New in Materials” 
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Another new development using 


B.EGoodrich CG 


LOG. se ee ee. ae 


This rigid Geon extrusion shown with bus 
bars and, end view, without bars inserted 
is made by The Rotuba Extruders, Inc., 
Brooklyn, N.Y. It is used in components 
of analog computers manufactured by 
Electronic Associates, Inc., Long Branch, 
N.J. B.F.Goodrich Chemical Company 
supplies the rigid vinyl materials only. 


Extrusion of rigid Geon 
... Cuts bus bar insulation costs, saves assembly time 


This extrusion of Geon rigid vinyl 
material saves cost, time and 
space for electrical assemblies. It 
is used to retain and insulate six 
strip-type bus bars of varying 
voltages up to 600 volts DC. They 
can be placed closer together be- 
cause of rigid Geon’s high dielec- 
tric strength and high insulation 
value. 

Rigid Geon brings material costs 
down, too, for this application. It 
also shortens assembly time and 
saves weight and space. 


\B.EG 


In addition, the use of extrusions 
made from Geon rigid vinyl ma- 
terial provides good chemical and 
abrasion resistance. If desired, they 
can be colored for coding purposes. 
It’s another example of the way 
Geon rigid vinyl can be the key to 
a new or improved product or 
application. For information, 
write Dept. AR-1, B.F.Goodrich 
Chemical Company, 3135 Euclid 
Avenue, Cleveland 15, Ohio. Cable 
address: Goodchemco. In Canada: 
Kitchener, Ontario. 


he mical raw materials 


B.F.Goodrich Chemical Company 
a division of The B.F.Goodrich Company 


GEON polyvinyl! materials *« HYCAR American rubber and latex 


GOOD-RITE chemicals and plasticizers * HARMON colors 


For more information, turn to Reader Service card, circle No. 367 
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Know what to 


B.F.Goodrich does . . . because it’s their cellular 
material in one of the thousands of forms and 
shapes it can take. In this case, it’s a component 
for a refrigerated cabinet. 

In sponge rubber or cellular plastic, B.F.Good- 
rich industrial cellular materials are excellent 
for insulation, flotation, shock absorption, seal- 


ing, cushioning and vibration damping — under 


————EE 


make of this? 


even the most trying conditions imaginable. 

If you have a product that’s in trouble or could 
be — ask us. B.F.Goodrich specialists are ready 
to help. Write The B.F.Goodrich Company, 521 
Derby Place, Shelton, Connecticut. Or, if your 
problem needs immediate discussion, phone 
Cellular Engineering, REgent 5-4661. 


B.E G oO Oo d r i C h industrial cellular materials 


For more information, turn to Reader Service card, circle No. 445 
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Vinyl-coated fabric dampens jet roar 

Thanks to a new vinyl-coated fabric, jet airliner 
passengers will not be disturbed by the roar of the 
engines. The new acoustical panel, which is designed 
to absorb low frequency sounds, consists of either 
cotton or glass fabric treated with a vinyl plastisol 
containing powdered lead. To make the panels, lead 
powder is mixed into the vinyl plastisol formulation 
and spread-coated onto the fabric. The result is a 
flexible material with sufficient mass to absorb low 
frequency sounds. 


Source: B. F. Goodrich Chemical Co.; 
Plastics Div., Cordo Chemical Co. 


material developed by Mobile 


First all-aluminum aircraft hangar 

An all-aluminum aircraft hangar, believed to be the 
first in this country, has recently been erected at 
Byrd Field, Richmond, Va. Over 69 tons of extruded 
aluminum shapes are used for the structural frame- 
work, and an additional 30 tons are used for the 
roofing, siding, sliding doors and other parts. Overall 
dimensions of the structure are 165 x 108 ft. Reasons 
given for the selection of aluminum: light weight, 
ease of fabrication and corrosion resistance. 

Reynolds Metals Co.; 


Construction Co 


Source hangar constructed by Laburnum 


Filled nylon door slide replaces metal 

Switching from metal to molded molybdenum disul- 
fide-filled nylon has resulted in a 10-20% saving in 
materials costs in the design of a slide for an oven 
door lockstop. Specifications for the slide called for 
heat and abrasion resistance, rigidity, strength, 
dimensional stability and tolerances to be held to 
0.003 in. and —0.000. A filled nylon molding was 
selected because it satisfied these requirements (at 
relatively low cost) and was found to resist distor- 
tion even at temperatures approaching 400 F. 


Polymer Corp. of Pa.; used by Appliance Div., Westinghouse 


Electric Corp. 


Source 


Stainless heat exchanger for heart surgery 

A unique heat exchanger, composed of thin-wall, 
especially smooth i.d. stainless steel tubing, is being 
used to lower blood temperature in delicate open 
heart surgery. The unit is mounted between a heart- 
lung machine and the patient. Blood is cooled (and 


then warmed after the operation) by a parallel 
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flow of water in the surrounding jacket. Type 304 
stainless was selected for the exchanger’s 24 tubes 
because it is completely resistant to chemicals in 
the blood, can be given an extremely smooth inside 
surface, and can be fabricated to extremely close 
tolerances: each of the 15.1-in. long tubes has a 
0.210-in. o.d., a 0.020-in. wall, and an o.d. tolerance 
of -++0.000, —0.001 in. 


Source: Superior Tube Co.; unit developed by Radiator Div., General 
Motors Corp. in cooperation with Duke University Medical Center. 


Magnetic glass device thinks fast 

A magnetic device no larger than a pin may play an 
important role in the design of future electronic 
computers. The device, a glass rod covered with a 
magnetic coating, is said to serve as both a switching 
and information storage element. Top switching 
speed of the device is as yet unknown. 
research models have exhibited speeds as fast as 4 
millimicroseconds, or about 10-20 times faster than 


(continued on p 9) 


However, 





Briefs 


Cordless television receivers which use transis- 
tors instead of vacuum tubes are currently under 
development. Requiring no electrical connection, 
the sets are powered by two rechargeable nickel- 
cadmium batteries and will operate for 6 hr before 
recharging is necessary. 


A strip of gold 40 times thinner than a human 
hair (0.000089 in. thick) is said to be responsible 
for the hi-fi response of today’s stero and mon- 
aural recording heads. The ultra-thin gold alloy 
(containing nickel, copper, and zinc) is used as 
a nonmagnetic gap in magnetic recording heads 
to transform energy from the amplifier into mag- 
netic impulses. 


Cardboard tubing is being used to protect in- 
strumentation housed in iron tubing from heat in 
a new thermocouple used for immersion in steel 
baths. The cardboard tubing merely chars at 
temperatures up to 3000 F during brief immersion 
(5 sec). 
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..» AND MAKES A 
STRONGER GRILLE 
WHEN DIE CAST with 








Each half of this substantial 1959 RAMBLER grille is made of a 
single light-weight zinc die casting—for strength and rigidity—with 
long-lasting chromium plating 

Complete with integrally cast lamp housings and mounting studs 
for rapid assembly, the grille on this popular American Motors 
automobile is designed for appearance, durability and economy. 

As in many other applications, rugged but extremely thin wall 
sections—possible only with ZINC die castings—minimize weight 
and are stronger in proportion to thickness than heavier sections. 

Parts designed for ZAMAK alloy die casting will meet competition 
of either stampings or aluminum castings—and at lower cost. 








Mae SRG Set eS 


HORSE HEAD® SPECIAL ZINC AND HORSE HEAD ZAMAK ARE PRODUCED BY 


THE NEW JERSEY ZINC COMPANY 


DEVELOPERS OF THE ONLY STANDARD ZINC DIE CASTING ALLOYS IN USE TODAY ag RSE HEAD ~.- 
160 Front Street - New York 38, N. Y. ; 


For more information, turn to Reader Service card, circle No. 519 
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any presently available. The rod is about 0.015 in. 
in dia and is given a magnetic coating by a special 
electrochemical process. 


Source: National Cash Register Co. 


Cast retainer replaces forged die block 

A saving of over $1200 resulted from the switch to 
a cast-to-shape retainer in place of a forged die block 
used to hold automobile horn dies. The cast-to-shape 
retainer, made of an oil or air hardening steel desig- 
nated FC CMS, weighs 600 lb less than the forged 
die block it replaced. This saved $250. The big sav- 
ing, however, resulted from the elimination of 150 
hr of costly machining time. The only machining 
operation required with the cast part is the removal 
of about 144-%< in. on all surfaces. 


Source Allegheny Ludlum Steel Corp.: casting made by Riehl 
Machine Co.; used by Congress Die Casting Div., Tann Corp 


Hard rubber-plated cylinders last longer 


Excellent chemical and abrasion resistance, good 


tensile strength and high temperature resistance are 
the reasons given for the selection of hard rubber 


for plating cylinders used to handle hot corrosives. 
The cylinders, which are part of a 26-station auto 
matic barrel plating system, are subjected to hot 
corrosive attack and mechanical wear from tumbling 
metal parts. Average load is 100 lb. The hard rubber 
material was found to give “at least double the life 
of any material used before in this application.” 
Source: American Hard Rubber Co., Div. of Amerace Corp.; used 
by Howard Plating Industries, Inc. 


Extruded sprocket replaces machined part 
Changing from machined round bar stock to hot ex- 
truded, cold drawn bar stock has resulted in a 50% 
cut in production cost of an SAE 8620 steel sprocket 
used to drive the chain in a power saw. The cost re- 
duction resulted from the elimination of machining 
operations. Previously, the sprocket teeth were milled 
from 1%4-in. dia, %-in. thick blanks cut from round 
bar stock. Now, the part is extruded and drawn with 
the finished tooth form and only deburring is neces- 
sary. 

Source: Jones & Laughlin Steel Corp.; sprockets made by Lombard 


Governor Corp. 


Glass-epoxy insulation prevents cold feet 
Approximately one mile of glass cloth-reinforced 
epoxy laminates are bonded to the floor of each DC-8 
jet transport. Reason: to prevent passengers from 
getting cold feet. The laminates not only insulate 
at high altitudes, but act as supports for the alu- 
minum floor. Shaped in the form of a “U,” each 
laminate section is 1 in. wide and 1 in. deep, with 
3,-in. flanges at the base. 

Source: Shell Chemical Corp.; DC-8 produced by Douglas Aircraft Co 


(more Materials at Work on next page) 
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ADVANTAGES SUCH AS THESE 
with METAL POWDERS 


LOW-COST, 
RELIABLE ACTUATORS 


These NICKEL SILVER actuator bars perform a complex 
and continuous-service job for A. W. Haydon Company 
timing devices. Used in missiles, aircraft and commercial 
equipment, they are a vital link between the timing motor 
and switch. They must be rugged and give dependable 
performance at a reasonable production cost. 

Such complex multiple parts for custom-designed repeat 
cycle or sequential timers require the best of materials 
and workmanship. Designed to be made of nickel silver 
by the powder metallurgy process*, they are not only 
low in unit cost, but provide: 


. . « NONRUSTING SURFACES WITHOUT FINISHING 
. . HIGH DEGREE OF DIMENSIONAL ACCURACY 
. - TOUGH AND DURABLE CONSTRUCTION 
. . SAVINGS IN MACHINING AND ASSEMBLY TIME 


*Engineered Plastics, Inc., Watertown, Conn. 


= THIS BOOKLET 


will assist you in evaluating 
this modern production method 
a in terms of your particular 
pownen PARTS needs. 


q SEND FOR YOuR COPY 


pressed BRRSS 


THE NEW JERSEY ZINC COMPANY Dy 
160 Front Street, New York 38, N.Y. 43 


For more information, turn to Reader Service Card, circle No. 465 
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Stainless, In 
Towers— The high  strength-to- 
weight ratio and uniform contour 
offered by welded carbon steel tub- 
ing make it possible to replace previ- 
ously used structural angles and 
considerably reduce wind load prob- 
lems. In addition, the tubing, which 


can be made either triangular, square 


or round, is lighter in weight and 
therefore cuts costs. 


Casings and plugs—Uniform fit 
and corrosion resistance are the rea- 
sons given for the selection of 
welded stainless steel tubing for the 
casings and plugs used in the sodium 
reactor shown here. The extremely 
close tolerances and excellent finish 
obtainable were also major consider 


ations. 


Edited by 
Walter Lubars 


Welded steel tubing... 


and why 


where it is used 


Shown in the accompanying photos 
(supplied by the Formed Steel Tube 
Institute) are some of the applica- 
tions for which welded steel tubing 
is suited. 

According to the Institute, the 
major reasons for welded steel tub- 
ing’s increasing popularity are: 1) 
uniformity of wall thickness, strength 
and surface qualities; 2) concen- 
tricity; 3) workability; 4) weld- 
ability; accuracy ; 
and 6) low cost, both in initial in- 


5) dimensional 


vestment and in the elimination of 
secondary operations, 

Welded steel tubing can be bent, 
flared, tapered, spun, flattened, bead- 
ed and upset. It can be joined by 
all welding methods and mechanical 
means. As-welded tube is available 
in a range of standard sizes from 
1/4 to 51/2 in. and in wall thick- 
nesses from 0.025 to 0.120 in. (cold 
rolled) or 0.065 to 0.269 in. (hot 
rolled). Tolerances are +0.002 in. 
on the small diameter tubing. 


Atomics International, Div. of 
North American Aviation, Inc. 





Welded stainless steel tubing is replacing copper, brass 


Food conveyors 
and glass tubing in many new food and beverage processing plants because 
it is easy to keep sanitary and is resistant to contamination by chemical 


reaction. About 80% of the tubing used in one dairy is cleaned in place 


(see photo) twice a day. 

















Construction—Welded steel tubing is becoming increasingly popular fo1 
columns, beams and curtain wall framing in building because, in addition to 
its structural advantages, the tubing (especially square or rectangular) adds 
to the beauty of the structure and is easily fabricated and joined to other 
materials. 


Heat exchangers—tThe ability to obtain uniform wall thicknesses was the 
deciding factor in the selection of welded stainless tubing for use in these 
heat exchangers. Welded carbon steels are also used, but stainless is specified 
where corrosion is a major factor. 

Blaw Knox Co 


O-rings—Welded steel tubing is 
finding increased favor with design 
“rs as a basic o-ring material be- 
cause 1) its high strength-weight 
ratio permits high pressures in small 
sizes and thin walls; 2) it is avail 
able in exact sizes; and 3) it re 
quires little preparation for fabrica 
tion. 


Hydraulic cylinders—The landing 
gear assembly on the F8U-1 plane 
uses welded steel tubing for the 
hydraulic cylinders because the ma- 
terial can be obtained with the exact 
finish required for the job. 





Eight different plastics materials used in 
award-winning design 


A unique liquid rug shampoo an ABS bathroom scale (see p 193), 
applicator, which uses eight dif- and foamed polystyrene drinking 
ferent plastics for its 14 parts, was cups—were cited for honorable men- 
awarded first prize in the recent tion. Specific materials used in each 
“Bachner Awards for excellence in design and the reasons for their 
the application of plastics.” Three selection are given in the captions 
other entries—nylon roller skates, for the accompanying photos. 





q-Shampoo applicator—Housing: molded of ethyl cellulose—dimensional 
stability, resistance to cleaning fluids, high impact and stress resistance; 
distributor channel; molded of polystyrene—low cost, ease of adhesive bond- 
ing; gasket: fabricated from vinyl sheet—provides lasting seal, is less 
costly than equivalent materials; tank: molded of polystyrene—impact 
resistance, can be stenciled, remains translucent in colors; tank cover 
molded of polystyrene—easily adhesive bonded; cap: molded of vinyl—makes 
a good seal, can be integrally molded with a small retainer ring to go 
around handle; trim: metallized mylar—gives a metallic appearance; 
protective coating for trim: extruded vinyl; roll shaft: extruded polysty- 
rene tubing—rigidity, resists fluid; shaft bearings: molded nylon—requires 
no lubrication, resists fluid; roll: urethane foam—only material tested that 
combines adequate sudsing with good wear resistance at reasonable cost; 
brush bristles: Saran—impervious to fluid; handle: molded vinyl—resists 
fluid, commercially available at low cost; handle ccating: epoxy resin 
prevents fluid from corroding steel. 


Bissell Carpet Sweeper Co 


%, c q-Roller skates—Except for toe and heel straps, the skates are made 


completely of nylon. Reason: nylon is strong, requires no lubrication, and 
will not chip, peel, fade or discolor. Tests have shown that the nylon skates 
are superior to steel for ruggedness and durability. The skates are also 
light in weight and available in a variety of colors. The straps are of 


polyethylene. 


Manning Mfg. Co 





Drinking cups — The disposable 
cups, designed for hot or cold bev- MORE MATERIALS AT WORK 
erages, are fabricated from foamed 
polystyrene. Reason; the cups are Fi t-alumi 
light in weight (less than 3 gm), irst all-aluminum power 


require no handles because the . transformer bt 
foam is an excellent heat barrier, Phenolic laminate replaces 
impart no taste to the beverage, re- 
tain heat longer than conventional “Hot” shipping casks 
paper cups, and are competitive in Nylon, fluoroelastomer 
price with paper cups. combined in fastener 
Titanium tubing used to 
heat, cool acid 
Linear polyethylene 


Welded XX N-155 tubing 
Five materials combine 
for better insulation 


Large heat exchanger 

Crown Machine and Tool Co Black enamel protects plane... 

Die cast zinc replaces 
investment cast gear 
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Reichhold resins for 
superior reinforced 
plastics 


noe 
nas 
Creative Chemistry a 

... Your Partner in Progress 


POLYLITE polyester 
resins. EPOTUF epoxy 
resins. PLYOPHEN 
phenolic resins. 


POLYLITE POLYESTER RESIN MEETS 
ALSYNITE UNIFORMITY STANDARDS- 
FROM BATCH 10 BATCH 


San Diego, Calif.—In extensive tests 
conducted by the Alsynite Company 
of America, manufacturers of rein- 
forced plastic building panels, Reich- 
hold Poty.ite Polyester Resins have 
met high standards for quality and 
uniformity. 

Commenting on PoLyLirTe’s test and 
production performance, F. X. Am- 
brose, Alsynite vice president for 
manufacturing development, said, 
“The resin we use must be adaptable 
to our specific processing methods — 
including such considerations as stor- 
age stability, properly controlled re- 
activity with the various catalysts and 
the highest degree of uniformity from 
batch to batch. Production records 
indicate that RCI resins have never 
let us down in the 34% years we have 
been using them... good justifica- 
tion, we think, for our confidence and 
continued association.” 


Alsynite Executive Vice President, M. F. 
McNeil, right, and RCI’s Robert Swisher, 
District Sales Manager—Plastics, admire 
a finished Alsynite panel. 





Pictured here is Alsynite employee, E. Alvarado, making sure that the glass fiber is 
properly impregnated with RCI Poy ite Resin. 


SCHEDULED DELIVERY 
Alsynite, oldest and largest manufac- 
turer in the field, uses extensive quan- 
tities of RCI Poty ite Resins. A 
steady supply is assured Alsynite’s 
three plants by fleets of 4,000-gallon 
tank trailers based at Reichhold 
plants in Azusa, Calif.; Detroit, 
Mich.; and Elizabeth, N. J. Regular, 
scheduled deliveries are made every 
two weeks, and the resin is stored for 
future use by Alsynite in 5,000-gallon 
outdoor, insulated storage tanks. 


LEADER IN THE FIELD 
In testifying to Reichhold’s para- 
mount position in polyester resins, 
Mr. Ambrose pointed out that the 
panels Alsynite produces must have 
outstanding color stability and high 
weather resistance... and “our tests 





have consistently indicated that in in- 
suring these properties, RCI polyester 
resins are among the tops in the in- 
dustry.” 


COMPLETE RESIN LINE 
If you are involved in production of 
glass reinforced plastics of any kind, 
you should investigate the complete 
line of RCI Poy ire Polyester Resins 
— including fast curing lay-up resins, 
gel coats for spray, brush or roller 
application and any number of versa- 
tile general purpose polyester resins. 


For further information and 
technical data write Reichhold 
for Booklet B. Reichhold 
Chemicals, Ine., White Plains, 


New Y ork. 


For more information, turn to Reader Service card, circle No. 373 
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METAL POWDER PARTS 
HIGH-DENSITY 


carburized steel properties in unusual shapes 


‘ 


upermet specialize 


* 
powder metal parts requir — ii 
ng extreme physical prox 2 


1a 


SUPERMET DIVISION 


GLOBE INDUSTRIES, INC. {sis 


1466 Cincinnati St 
Dayton 8, Ohio 


free technical literature 


Here’s 
Special help on 
Special Metals 


Working with Cb, Hf, Mo, Ta, Ti, Zr, V or W? 
Need highly critical special steels and alloys? 
Need outside brainpower and special facilities? 
Here are the straightforward facts on a pioneer in 
special metal conversion...how J&F can provide 
you with topflight help, fast delivery, competitive 
prices on ingots, billets, small diameter bars, wire, 
rod, narrow strip, foil and tailor-mades...how J& F's 
highly experienced staff works from the initial melt, 
producing metals of certified quality for military and 
commercial needs, R & D or production quantities. 
Send now for your free copy, or write us about 
your problem. Prompt attention, of course 


Johnston & Funk 
METALLURGICAL CORPORATION 


WEST KEMROW AVENUE, WOOSTER, OHIO 
A subsidiary of Malloy-Sharon Metals Corporation 


For more information, turn to Reader Service card, circle No. 414 
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Smallest metal tubing 
To the Editor: 

The January issue, p 9, states that the smallest 
metal tubing made has a 0.050-in. i.d. and 0.115-in. 
o.d. with 0.010-in. wall. J. Bishop and Co. on p 165 
advertises stainless steel tubing of 0.008-in. o.d. with 
0.003-in. wall. 

JAMES N. BUJAC, JR. 
Idaho Falls, Id. 


To the Editor: 

The smallest tube in the world is only 0.0014-in. 
o0.d., 0.0005 i.d. and 0.00045 wall. It was cold drawn by 
Superior Tube Co. from 2-in. dia. seamless nickel 
tubing. The lower limit of Superior’s standard size 
range is 0.010-in. o.d. 

DANIEL M. DAVIS 
Philadelphia, Pa. 


Item should have read “smallest flexible inte rlocking 


metal tubing.” 


Electrical insulation correction 


To the Editor: 

I am the author of “Electrical Insulation Mate- 
rials,” published in M/DE in Apr ’57 as Manual No. 
137. I recently had occasion to check the figures 
given for the coefficient of thermal expansion in 
Tables 10, 11, 13 and 14. I found a constant error 
running through all the figures. My original refer- 
ence figures were in degrees Centigrade. In making 
the conversion to degrees Fahrenheit I apparently 
multiplied by 1.8 instead of dividing by 1.8. All of 
the figures in the tables should be divided by 3.24 
(that is, 1.8 times 1.8) in order to correct them. 

You may wish to correct any copies which you 
still have available for distribution. I have not found 
any other errors in the tables. 

A. J. MONACK 
Engineering Consultant 
Rutherford, N. J. 


Remaining copies have been corrected and readers 
on our permanent manual reprint list have been noti- 
fied. 


Damping and brittleness 
To the Editor: 

I have never been able to accept orthodox think- 
ing on the importance of damping as a materials 
property. If damping ability and brittleness could 
be reduced to a quantitative scale, they would be 
found to be a common property with brittleness and 
damping ability on opposite ends of the scale. Defini- 
tions and tradition tend to ensnare. 

Mr. Thackery (Letters, Jan ’59, p 14) suggests 
that brittleness is due to flaws of high stress caused 





Save up to 30% in cost, G6O% in time 
with EPON RESIN tools and dies 


Easy modification: Tools and fixtures made 
from Epon resins may be quickly and easily 
modified to incorporate design changes. 


Your tooling resin formulator will show 
you howEpon resin formulations save time 
and money in applications such as these: 
High temperature tooling: Metal forming 
stretch dies that can operate at temperatures 
over 400°F. 

Heated tools: Matched dies, with integral 
heating units, may be made with Epon resin 
formulations for rapid heat curing of lami- 
nated plastic parts. 

Long-lasting metal forming tools: Castings 
made of formulated Epon resin, mounted in a 
crank press, showed no permanent deforma- 


tion after 28,000 compression-shock cycles. 


In addition, Epon resin formulations offer 
you the following advantages: 


Excellent tolerance control: Little machining 
and handwork are required to finish Epon 
resin tools because of the material’s excellent 
dimensional stability and lack of shrinkage. 


Outstanding strength: Jigs and fixtures with 
thin cross sections can be built from Epon 
resin-based formulations reinforced with glass 
cloth. The resulting laminate has high flexural 
strength and excellent dimensional stability. 


CONTACT YOUR 
TOOLING RESIN FORMULATOR 


The combination of resin formulator’s skill 
and practical knowledge, backed by Shell 
Chemical’s technical research and experience, 
has solved many important tooling problems 
for industry. Your own formulator specialist 
can help you solve yours. For a list of experi- 
enced tooling resin formuiators and additional 
technical information, write to: 


SHELL CHEMICAL CORPORATION 
PLASTICS AND RESINS DIVISION 


50 WEST 50th STREET, NEW YORK 20, NEW YORK 


CHICAGO 


CLEVELAND LOS ANGELES 


IN CANADA Chemical Divisior 


* NEW YORK 


For more information, turn to Reader Service card, circle No. 448 
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FRONTIER —_— 


| () = E Aluminum Castings 


The Original that can be 


High Tensile Alloy Welded and 
Made from 


Virgin Metals Brazed 





Scott Aviation Corp. Air-Pak castings made of 
Frontier 40-E Aluminum Alloy 


DESIGN WITH LOWER WEIGHT 
AND GREATER RELIABILITY 


PRONTIER 40-E is a primary alloy ingot’ made 
from virgin metals. A primary ingot gives you 
castings that are always the same — alweys 
reliable. Test bar physical properties are the 
same in the casting whether sections are thick 
or thin. FRONTIER 40-E is the original and 
proven, high strength, natural aging alloy — 
often imitated but never equalled. A natural 
aging alloy is the only kind that can be welded. 
FRONTIER 40-E is, therefore, ideal for composite 
structures where extrusions and cast parts must 
be welded together. Castings of 40-E can also 
be brazed providing a strong, uniform union. 


Specify FRONTIER 40-E aluminum alloy castings 
and get the additional features of high shock 
resistance, high corrosion resistance and high 
tensile and yield strength. Send for complete 
information and name of nearest licensee. 


FRONTIER BRONZE CORP. 
4874 PACKARD ROAD @ NIAGARA FALLS, NEW YORK 


Exclusive Foreign Producers of 40-E 
Daralum Castings Ltd., Darlington, England 
Paul Bergsoe & Son, Glostrup, Denmark 
L’Aluminum Francais, Paris, France 




















For more information, turn to Reader Service card, circle No. 404 
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by faulty heat treatment. This is the practical 
“brittleness” that causes failure, and it is a natural 
coincident that it accompanies high hardness. He 
seems to suggest that much higher hardness and 
strength would be safe if more perfect heat treat- 
ment were used. I agree with this and would like to 
extend the thesis to include a revision of the damp- 
ing concept. 

In support: 1) The balls and races of ball bear- 
ings have hardness of 65-63 R.. Brittleness and very 
low damp'ng properties do not prevent high loads 
and long life. 2) Commercial springs with hardness 
of 44 R. loaded to very low safety factor give good 
service and excellent fatigue life. 3) Some light is 
shed on the subject by the method used to cut rails 
in olden days. We are told that a slight notch and 
a sharp blow with a hand sledge hammer did the 
trick. 

A. C. STROTHER 
Windsor, Conn. 


Wide steel sheets 


To the Editor: 

In your Dec ’58 issue, p 124, reference was made 
to the production of high strength sheet steel that 
measured 140 in. wide. It was claimed to be the 
widest sheet ever rolled. 

In October, Lukens Steel Co. produced high- 
strength sheets that measured 160 in. wide for 
use in solid-fuel rocket engine casings. Because of 
Lukens’ 206-in. rolling miil—the largest in the 
nation—only Lukens can produce sheets 160 in. 
wide and wider. The blue ribbon for width must 
accordingly be theirs. 

SHELDON ZALAZNICK 
The Manning Public Relations Firm 
New York 21, N. Y. 


Thank you for the information which is published 


here in lieu of blue ribbon prese ntation. 


Properties of weldments 
To the Editor: 

The article “How to Select a Stainless Steel” in 
the January issue is a good resumé of the more 
salient features of the problem. However, the dis- 
cussion on low temperature properties takes no 
cognizance of the effect of welding and heat treating. 
Too few people are aware that the limiting impact 
value is that of the weld and that its performance 
will vary depending upon composition and upon 
whether it is as-welded, stress-relieved or annealed. 
Also, in certain cases the performance of the heat- 
affected zone may become important. 


C. P. DILLON 

Materials Engineer 

Union Carbide Chemicals Co. 
Charleston, W. Va. 


True, but the article covered properties of materials, 
not weldme nts, 





ANNOUNCING... 


a major advance in 
electronic insulation 





NEW 
SUPRAMICA 620 


rot =) g-laale) oj} t-t-ji [eo 


... the world’s most 
nearly perfect 


machinable insulation 





Check This Exclusive Combination of Design Advantages: 





@ 1550°F maximum operating temperature. 


@ Fully machinable to one ten-thousandth of an inch 
tolerances, yet capable of total dimensional stability 
under the most adverse conditions of thermal cycling. 


@ Impervious to humidity, water, oil, organic solvents. 
Resistant to nuclear radiation. 


@ High dielectric strength—250 volts/mil. 
ASTM test procedure D-149. 


@ Excellent arc resistance—300 seconds. 
ASTM test procedure D-495. 
Will not carbonize. 


@ Negligible electrical loss—.011 loss factor, 10°CPS. 
ASTM test procedure D-150. 


@ Thermal expansion coefficient equal to that of 
stainless steel enabling matched seals using 


appropriate solder glass. MYCALEY 
ait miviatory 


General Offices and Plant: | 22-B Clifton Blvd., Clifton, N. J. MYCA L EX 


Executive Offices: 30 Rockefeller Plaza, New York 20, N.Y. 
CORPORATION OF AMERICA 











WORLD'S LARGEST MANUFACTURER OF GLASS-BONDED MICA AND CERAMOPLASTIC PRODUCTS 


For more information, turn to Reader Service card, circle No. 474 
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WHATEVER 
MATERIAL 
ADVANTAGES 
YOU NEED... 


YOU'LL FIND THEM 
IN ee od | 


Versatile A+ FELTS. ... essential to thousands of 
purposes ... from the percussion hammers of a concert grand 
. . . to the polished precision of a turbo-prop. In the almost 
limitless variety and engineered perfection of these materials 
lies the answer to many a design problem. Perhaps yours. 


A+ felts are exclusive with American Felt Company. They 
are used to filter, to cushion, to seal, absorb, cover—and to 
decorate. They are made as soft as cashmere or as tough as 
hide. And in felt, the best guarantee of quality is the A+ hall- 
mark. American Felt Company perfected natural wool felts 
over half a century ago—and pioneered synthetic fiber felts. 
There’s a way to do a job better in your plans today, with an 
A+ felt. State your problem and our engineers will follow 
through promptly. Write: Engineering Dept., American Felt 
Company, 404 Glenville Road, Glenville, Conn. 


Among our famous trademarks: FEUTRON—synthetic fiber felts; 
AAAA BRAND-—piano felts; WINDSOR — liquid filters. 


For more information, turn to Reader Service card, circle No. 538 
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AND SUPPLY 


... AT A GLANCE 


~ 


Shipments of finished steel products were 20 million pounds lower in 1958 than in 1957—59.9 
million net tons as compared to 79.9. According to the American Iron & Steel Institute, 
major shipments (millions of net tons) included: cold rolled sheets, 10.3; hot rolled sheets, 


? 


6.3; hot rolled bars, 5.6; plates, 5.3; electrolytic tin plate, 5.0. 


Teflon 100-X FEP—Du Pont’s new fluorocarbon resin—will be commercially available some time 
around Nevember when a new plant is expected to be completed. According to Du Pont, the 
material will sell for $12 per Ib. Present “development price” is $19 per lb. Uses for the new 
material include wire coatings, tubing, heat sealable film for bonding, and moldings. 


World production of primary magnesium decreased in 1958 by about 35%, or from 156,000 tons 
produced in 1957 to 101,000 tons. According to the Bureau of Mines, most of the decline can 
be attributed to curtailed output in this country and in Canada: U. S. production in 1958 
was down by about 62%; Canadian production was down by about 31%. U. S. consumption 
of magnesium ended up about 21% below that of 1957. Nearly half of this decrease is attri- 
buted to the sharp reduction in titanium production for which much magnesium is used. 


More high density polyethylene will be available as a result of Monsanto Chemical Co.’s latest 
expansion which will increase its production capacity to 100 million pounds per year. 


Prices of cobalt have been cut 25¢ per lb by African Metals Corp. New prices are: $1.75 per lb 
for 500-lb drums; $1.77 per lb for 100-lb lots; $1.75 to $2.70 per Ib for fine metal powder; 
and $1.90 per lb for black cobalt oxide. 


Domestic consumption of rubber in 1958 amounted to 1.4 million long tons as compared to 1.5 
million long tons used in 1957. According to the Rubber Mfrs. Assn., use of synthetic rubber 
amounted to 873,000 long tons as compared to 926,000 in 1957. Natural rubber consumption 
amounted to 485,000 long tons as compared to 532,000 in 1957. Of the total, synthetic rubber 
usage accounted for 64.3%. 


More steel will be available from Great Lakes Steel Corp. as a result of its latest expansion. 
According to Paul H. Carnahan, board chairman, the expansion will boost the company’s 
annual production capacity from 3,700,000 tons to 4,200,000 tons, or by half a million tons. 
Emphasis in the new plant will be on semifinished steel. 


Use of cellophane reached an all-time high in 1958, according to Du Pont. Total consumption is 
estimated at about 415 million pounds. 


Platinum prices have started to increase now that Russian offerings have slackened. Two months 
ago the price was raised for the first time in more than two years. The latest increase, $10 
per oz, brings the price to $77-80 per oz. 


Production of refined lead in 1958 dropped to the lowest level since 1951. According to the Bureau 


of Mines, production amounted to 523,000 tons, or a drop of 81,000 from the 604,000 tons 
produced in 1957. 
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characteristics-controlled 


, IN.FERE . 
PFAiviPase EU Wit £ be BREE WS & 
help you 
CONTROL QUALI1 ea 
OF SINTERED P+ 


You can predict the properties of your sinterings with increased confidence when 
you use AMAX Non-Ferrous Metal Powders! Here’s why: The characteristics of 
every AMAX powder are rigorously controlled from careful selection of the basic 
metal straight through contamination-free packaging. Characteristics-control 
assures you of purity, uniformity, stability. 

COPPER —Electrolytic...in a wide range of analyses, densities, and sizes. 

COPPER ALLOY —Prealloyed ... including bronze filter powders of highly predictable permeability. 
TIN —Jet-atomized ... custom screened and blended to various specifications. 

SOLDER —High apparent density ... seven analyses in both standard and fine sizes. 

SILVER —Electrolytic... with a minimum purity of 99.5%. 

Free Technical Data and Aid. Ask for Handbook C-14, “AMAX Metal Powders.” 


Also available without charge is the assistance of Technical Service Represen- 
tatives. Please contact the Metal Sales Department. 


we AMERICAN METAL CLIMAX, INC. 
61 Broadway, New York 6, N. Y. 
Sales Offices: DETROIT / LOS ANGELES / CHICAGO 
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First design clinic set for... 


15th Annual MPI 
Meeting April 20-22, 1959 


The 15th annual meeting of the Metal Powder Industries Fed- 
eration is set for Apr 20-22 at the Sheraton-Cadillac Hotel, Detroit. 
Running concurrently with the meeting is the 1959 Powder Metal- 
lurgy Show. A special event at this year’s meeting is the first 
annual “Design Clinic for Powder Metallurgy.” 


The meeting 

This year’s technical sessions will feature 15 papers on various 
aspects of powder metallurgy and metal powder parts, and a special 
session on ceramic permanent magnets. Subjects to be covered at 
the meeting include: powder metallurgy of aluminum, continuous 
compaction of metal powders, bonding of cemented carbide to steel, 
automatic control of sintering atmospheres, new applications for 
powders, machinability of sintered iron, and methods for measur- 
ing the degree of sintering. 

Technical sessions will run from 9 a.m. to 4 p.m. on Tuesday, 
Apr 21, and from 9 a.m. to 2 p.m. on Wednesday, Apr 22. The 
special session on ceramic permanent magnets will be held on 
Tuesday, from 9:15 a.m. to noon. 

The complete program of the two-day technical meeting starts 
on this page. All technical sessions will be held in the hotel’s 
Crystal Ballroom and Reception Room. 

As in the past, business sessions and technical meetings of 
the various trade groups operating within the Federation will take 
place during the first day of the meeting, Monday, Apr 20. 

A reception and banquet will be held Tuesday evening, Apr 21. 


The clinic 

The first annual Design Clinic for Powder Metallurgy is 
designed to give engineers, designers and management a first-hand 
epportunity to find out what is being done with powder metallurgy 
today and what advantages it may have to offer them. The clinic 
will consist of : 1) displays of the latest powder metallurgy struc- 
tural components labeled according to application, properties and 
composition (technical people will be on hand to answer questions) ; 
2) a package of literature giving specifications and other technical 
information; 3) an open forum discussion led by a panel of experts 
on all aspects of powder metallurgy; and 4) an opportunity to 
attend the 1959 Powder Metallurgy Show. Registration for the 
Clinic is free. 

The show 

Company exhibits will be open from 8:30 a.m. to 5:30 p.m. 
on Tuesday, Apr 21, and from 8:30 a.m. to 9 p.m., on Wednesday, 
Apr 22. 

Exhibits will include new sintering furnaces, compacting 
presses, pulverizing mills and other equipment used in powder 
metallurgy. Various metal powders and fabricated parts will also 
be on display. 

An alphabetical list of all companies exhibiting products at 
the Show appears on p 23. 


€ For more information, circle No. 507 





Program 
Monday, April 20 


Registration 
Business Meeting 


Tuesday, April 21 


8:30 a.m. 
Powder Metallurgy Show exhibit 
opens 


9:00 am. 

Chairman—Charles FE. Hanson, 
plastics Metals Div., National- 
U.S. Radiator Corp. 

9:30—New Method for Compacting 
Metal Powders Into Continuous 
Sections—F. Emley and C. Dei- 
bel, Westinghouse Electric Corp. 

10:00—Use of Powder Metallurgy 
for Diffusion Bonding of Ce- 
mented Carbide to Steel—J. F. 
Kuzmick and G. B. Goodfellow, 
Powder Alloys Corp, 

10:30—Some New Applications of 
Lead Powder—R. L. Ziegfeld, 
Lead Industries Assn. 

11:00—Metal Powders In Concrete 
—S. V. Wilson, U. S. Bronze 
Powder Works. 


£15 dm. Special session on Ce- 
ramic Permanent Magnets 

Chairman—Christopher L. Snyder 
General Ceramics Corp. 

9:15—Magnetic Torque Couplings 
Utilizing Ceramic Permanent 
Magnets—R. W. Young, Stack- 
pole Carbon Co. 

10:00—Power Ferrites in the In- 
dustrial Field—B. Budney, Allen- 
Bradley Co. 

10:45—Permanet Magnet Motors 
—Factors in the Applica'ion ot 
Ceramic Magnets—R. Scholten, 
Indiana Steel Products Co. 


:00 p.m. 

Chairman—Byron Belden, Baldwin- 
Lima-Hamilton Corp. 

2:00—The Effects of Lithium Stear- 
ate Additions and Various At- 
mospheres on Sintered Brass 
Compacts — F. Zaleski, Frank- 
ford Arsenal, and R. Powell, 
Pitman-Dunn Laboratory 

2:45—Automatic Control of Endo- 
thermic Sintering Furnace At- 
mospheres, G. F. Sommer, Link- 
Belt Co. 

3:30—Direct Particle Size Measure- 
ment of Superfine Metal Pow- 
ders, J. Haertlein, Metals Dis- 
integrating Co. 
:00—Fundamentals of Powder 
Metallurgy Lecture: Detergency 
in Powder Metallurgy — A. J. 
Shaler, Pennsylvania State Uni- 
versity. 

(cont’d on p 23) 
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TRUFLEX 





Cutaway view of Federal Pacific's new circuit breaker showing TRUFLEX parts. 





Federal Pacific Chooses 
» Thermostat Metal Assemblies 
for new Circuit Breaker 


In designing its AB circuit breakers, Federal Pacific Here’s why: 
. . : g ass ies ¢ -ngineered 
Electric, like more and more manufacturers, turned to @ Truflex parts and assemblies are engineered to 
your specifications made with precision and 
General Plate for TRUFLEX Thermostat Metal Assem- uniformity, ready for installation. 


blies. Here’s the reaction of C. A. Schmidt, Manager of This eliminates the need for you to carry out 
prolonged experimental work and provide spe- 


y P< In aifiec’ece P . ‘ . : i rm . ° 
Federal Pacific’s Products Department: cial manufacturing equipment. Expensive cali- 
“The TRUFLEX Thermostat Metal Assemblies in our new brating operations are not necessary when you 
AB break j : use TRUFLEX parts. 
reaker equipment have more than proven their de- 8 you prefer to make your own parts, TRUFLEX 


pendability and we are more than satisfied with the per- metals are available in extra long coils or flat 
” strips manufactured to exact specifications. 
formance of these TRUFLEX components. 


General Plate manufactures these TRUFLEX Assem- A few typical TRUFLEX formed parts and sub-assemblies 


blies to Federal Pacific’s exacting specifications and 
every piece is a duplicate of the original. Today General 
Plate makes TRUFLEX parts and assemblies for hundreds 
of manufacturers who have found that TRUFLEX means 


better control, indication and compensation of tempera- 
ture in a wide range of products. 
er 


You can profit by using General Plate clad metals. 


METALS & CONTROLS IWMI] CORPORATION 


General Plate Division 1604 Forest Street, Attleboro, Mass. 
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POWDER METALLURGY 
PREVI EW concluded 





6:30 p.m. 
Reception and Banquet 

Je Cae = 
Wednesday, April 22 QUALITY—CONTROLLED [7 


8:30 am. 
Powder Metallurgy Show exhibit 
opens 
9:00 am. 
Chairman — Robert C. Burgess, 
Burgess-Norton Mfg. Co. 
9:00—The Production of Sintered aici 14744°mae) QUALITY 
Aluminum Compacts—C. Brooks, 
S. EFFICIENCY CONTROLLED 


Reynolds Metals Co., and 
Bradbury, F. H. Stokes Corp. 
9:45—A New Basis For Measuring Economical All metals and alloys... 


the Degree of Sintering of Sin- H ‘ _— 
tered Compacts—B. Bovarnick, aa —" processed under scientific 
Rodman Laboratory, Watertown Close Tolerances quality control to meet exact 
Arsenal Minimum Machining 
10:30—Machinability of Sintered relate! Finishing 


Iron Compacts — R. Jamison, . 
Hoeganaes Sponge Iron Corp. Wide Range of Shapes INQUIRIES INVITED 
and Designs 


specifications 





2:00 pm. 
ae poreneatieet af Dante NORWALK POWDERED METALS, INC 
Metallurgy Applications In the ’ ? 
Automobile—R. Blue, Amplex 
Div., Chrysler Corp. 


Exhibitors | mae “ 





Norwalk, Conn. 

















"| WHAT IS “FERNLOCK’’? 


Baldwin-Lima-Hamilton Corp. 19 | “Fernlock” is a dendritic copper powder offering a hard to 
Dorst Div., Arnhold Ceramics, ° ° : \, ; 
get combination of properties not found in either flake or 





Alan Wood Steel Co. 
American Metaseal Corp. .... 


Inc. 
sete OA. Sccntadiscesnases. granular copper powders. Check these special features. 
Easton Metal Powder Co. .... | Fernlock may be just the material you need for that special 
Electro Metallurgical Co., Div. . ° 

of Union Carbide Corp. .... problem. 
Federal-Mogul-Bower-Bearings, 

Inc. 1. High Purity (99.50% Min.) 
Charles Hardy, Inc. .......... ; 
Harper Electric Furnace Corp. Low Density 
Hoeganaes Sponge Iron Corp. ( (1.1 gr/ec Max.) 


A. Femmes & GR, 24666 ccscen 2% ‘ ° 
Or 3. Fine Mesh Size 


Kady International Corp. .... etre - 
Kux Machine Co. (75% through 325) 


Lindberg Engineering Co. . . Dendritic Particle Structure 


Mannesmann-Meer Engineering . 
On ‘ - 
* Gua 4 (See Photo—250 diameters) 


MATERIALS IN DESIGN ENGI- 5. Very High Green Strength : 
Reeser : = (The particles interlock under 
Notional Lael Ge o..scssecas ANd 
New Jersey Zinc Co. ......... pressure) 


Plastic Metals Div., National- 
U.S. Radiator Corp. ....... 14, 1! MALONE METAL Pp WwW 

Powder Alloys Corp. ......... 0 DERS, INC. 

Powdercraft Corp. ..........- 

Precision Metal Molding...... Route 202 

Republic Steel Corp. ......... Flemington, New Jersey 

i Be NE EH, on kd cawaee 16, j 

Vanadium-Alloys Steel Co. .. 





Phone: WIsconsin 7-7250 
For more information, turn to Reader Service card, circle No. 545 
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CONVENTION HALL - PHILADELPHIA 


TO GET MORE OUT OF THE SHOW... 
Attend the Design Engineering Conference 


Sponsored by the Machine Design Division 
American Society of Mechanical Engineers 


You'll hear searching examinations of the major prob- 
lems of product design and development by outstand- 
ing experts in your field. The three major areas of 
product design — mechanical, electrical and materials 
— will be taken up in separate sessions. You'll partici- 
pate in panel sessions aimed at giving you answers to 
specific questions, helping you profit from the ideas 
and solutions of others, and providing a more meaning- 
ful perspective on the responsibilities of your job. 


Don’t miss the must event of the year for everyone con- 
nected with product design, research and development. 


Write for your Registration Cards today! 
Send for as many cards for yourself and your col- 
leagues as you wish. 


Write: CLAPP & POLIAK, Inc. - Exposition Management 
341 Madison Avenue, New York 17, N. Y. 
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MAY 25 - 28, 1959 


ACTION DEMONSTRATIONS 
Exhibits feature working models, cut-aways, 
technical illustrations — to bring you as close as 
possible to the product story. 


ENGINEERING PERSONNEL 

Bring your blueprints. Exhibitors staff their 
booths with engineers. They can help engineer 
your problems on the spot. 


PERFORMANCE TESTING 

Wherever possible, products will be subjected to 
performance tests to prove to you, in person, 
their capabilities. 


CATALOGUES AND 

TECHNICAL LITERATURE 

Hard to obtain technical data is available at 
the source. Exhibitors make available to you 
their published data in one place — at one time. 


The idea show for everyone con- 
cerned with product design, 
research, and development. 


375 of the nation’s leading man- 
ufacturers showing mechanical, 
electrical and electronic compo- 
nents, metals, non-metallic mate- 
rials, fasteners, finishes and 
coatings, shapes and forms, hy- 
draulic and pneumatic compo- 
nents. ‘power transmission, 

arch and testing equipment, 

sering equipment and serv- 


s. Thousands of products to 
p ye a do a better design job 


PRODUCT APPLICATIONS 


Exhibitors in this show concentrate on display- 
ing imaginative applications of their products 


to suggest design solutions. 


NEW SOURCES 


Within the ranks of some 375 exhibitors, you'll 
find new sources of supply for materials, prod- 


ucts, components, and services you require. 


PRODUCT COMPARISON 


Check competitive claims immediately by going 


from one booth to another. 


SAMPLES 


Take home for trial and test actual 


available in exhibitors’ booths. 


IDEAS 


Your eyes will be opened to thousands of appli- 
that can 
speed your designs to a 


cations, suggestions, demonstrations, 
spark new thinking 
successful conclusion. 


For more information, turn to Reader Service card, circle No. 500 


APRIL, 


samples of 
products you're interested in. Most often they’re 


1959 


e 25 





HOW GREAT LAKES 


COLUMBIUM COLUMBIUM 


No 
COLUMBIUM pcm TREATMENT TREATMENT 
TREATMENT DOUBLED TRIPLED 


Oe 


Ly 


% ; 
4° - ona BR,’ 

EA OR SR: 
-to$ 


ar =, We ae. a 
Ps 455 m: Sos vf. 
Composite of photomicrographs made from the same 
heat of mild carbon steel shows the effect of varying 


columbium treatments on the grain structure of the steel. 


The Great Lakes Family of High-Strength Steels 


( 


Lets you design su- Offers all the charac- A series of fine Quenched and tem- N-A-X High Man- 
perior performance, teristic features of grained, mild carbon pered steels of ex- ganese and High 
longer life and less N-A-X Finegrain, steels. They have cellent weldability Manganese Special 
weight into your plus greatly enhanced unusually high and toughness, with Killed. These steels 
product. Many diver- resistance to atmos- strength, toughness yield strengths from give yield strengths 
sified applications. pheric corrosion. and weldability. 75,000 - 110,000 psi. up to 50,000 psi. 
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Key to the success of Great Lakes’ new GLX-W 
Series of steels is the fine grained internal structure 
produced by treatment with columbium. This grain 
refinement also contributes to ductility. And in addi- 
tion, the GLX-W Series’ low carbon and manganese 
content assures excellent weldability with freedom 
from underbead cracking under all conditions. 


COST AND WEIGHT SAVINGS 

Where design permits the replacement of carbon 
steel with GLX-W steels, weight savings of 20 to 35 
per cent, and cost savings of 10 to 25 per cent can 
be realized. When replacing alloy steels the cost sav- 
ings can range from 25 to 35 per cent. These steels 
feature higher yield strengths, greater tensile 
strengths and increased toughness without costly 
heat treatments or extensive alloy additions. 


The GLX-W Series is so priced that substantial 
cost reductions can be obtained by weight reduction 
over mild carbon steel. Cost reduction can also 
be obtained over alloy steels because of the lower 


price of GLX-W steels. 


MANY USES FOR GLX-W STEEiS 
GLX-W steels are especially recommended for a 
broad range of applications in mobile equipment and 


STEEL CORPORATIONS 
NEW GLX-W STEELS GIVE ... 


HIGH STRENGTH 
TOUGHNESS 


REDUCED COSTS 


pressure vessels, as well as the transportation and 
construction fields. 


STRONGER AND TOUGHER 


GLX-W steels are stronger and tougher than ordi- 
nary mild carbon steels and in some applications 
can do the job now being done by the more 
costly alloy steels. 


For additional technical information about these 
economical GLX-W steels write 


Product Development Division, Dept. D-1 


GREAT LAKES STEEL CORPORATION 


Detroit 29, Michigan e 


NATIONAL STEEL tle CORPORATION 


Division of 


For more information, turn to Reader Service card, circle No. 452 
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| MAGNESIUM 


People who buy and use the luggage 
pictured above derive a very direct 


LIGHTWEIGHT benefit from magnesium. As this light- 


weight luggage is made of magnesium, 

DE SIGNS it saves human effort and fatigue. Also, 

the reduction of weight means more 

save m th . ht luggage can be carried without extra 

ore an welg charge when traveling by air. Magne- 

sium saves human exertion in other 

products, such as ladders, power tool 

0S 25 and materials handling equip 
ment 

Another example of the many sav- 

Designers reap a rich harvest of additional benefits as a result ings and extra benefits that magnesium 

of lightness when they use magnesium. Bonuses such as more —and its resultant load lightening make 

payload, simplified design, increased performance and reduced possible for the designer is in the auto- 

human exertion. motive field. One delivery truck un- 

loads its last parcel and heads for the 

garage and the gas pump. Another, of 


EE RT a Oe? i oe ae identical size, goes on to deliver many 
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SIMPLIFIED DESIGN in magnesium aircraft part (right) was made possible by its advantageous stiffness-to-weight ratio. 


more lbs. of merchandise. Why? The 
second truck is much lighter—its body 
is made entirely of magnesium alloy 
sheet, plate and extrusions. Because 
the second truck is lightweight, it can 
carry more payload. Or, it can carry 
the same payload as the first with less 
fuel, smaller tires and wear and 
tear on the engine and transmission. 
Lighter trucks also save their owners 
money on license fees, insurance pre- 
miums and over-all maintenance. 

An even more dramatic example is 
that of missile design. In one ballistic 
missile, the elimination of one pound 
of excess weight contributes approxi- 
18,000 feet of additional alti- 
comparable increase in 
range! This means vastly improved 
performance wherever magnesium can 
be substituted for heavier materials. 


less 


mately 


tude and a 


22,000 r.p.m. HOUSEHOLD ITEM 

This die cast vacuum cleaner fan must rotate 
at 22,000 r.p.m. and have low starting in- 
ertia as well as high centrifugal strength. 
Only magnesium was able to meet the re- 
quirements of this specific design. Casting 
tolerances are held so closely there is no need 
for balancing. 


MAGNESIUM LIGHTNESS 
INCREASES STRENGTH, STIFFNESS 


The designer who is seeking a stiff 
section can achieve it easily—and still 
save weight—with magnesium alloys. 
Magnesium weighs only 67% as much 
as aluminum, 25% as much as steel 
and zinc. A structure made of magne- 
sium could be 8 times as stiff as the 
same part in steel if designed to equal 
weight. If equal stiffness is the design 
criterion, a magnesium section can 
weigh 62% less than steel and 25% 
less than aluminum. 

Aircraft manufacturers have learned 
to exploit these facts to the fullest in 
conserving precious airborne weight. 
Critical parts such as wing and tail 


WORKER FATIGUE THWARTED 

A prominent automotive manufacturer uses 
magnesium paint shields in spraying speed- 
ometer panels. The weight saving compared 
to previous shields resulted in less fatigue, 
higher efficiency for women employees. The 
excellent alkali resistance of magnesium per- 
mits easy removal of dried paint. 


structures can be designed with more 
than adequate stiffness for high speed 
flying conditions. And, in addition to 
weight savings, magnesium helps pro- 
vide a smooth aerodynamic surface 
and reduces “flutter” and “drag”. Most 
important, the use of more rigid mag- 
nesium sections simplifies design by 
eliminating many of the stringers and 
stiffeners necessary with other materials. 
* * * 

WRITE TODAY for new brochure, ‘‘Magne- 
sium Design”. For your copy of this valuable 
reference for designers, contact the nearest 
Dow sales office or write to THE DOW CHEMICAL 
company, Midland, Michigan, Magnesium Sales 
Department 1340CD 4. 


PRODUCTION FACILITIES 

Excellent production facilities, maintained by 
Dow and other manufacturers, are located 
throughout the nation. These firms are well 
equipped to provide castings, mill products, 
fabrications and related production services 
which effectively utilize magnesium's inher- 
ent advantages. 


THE DOW CHEMICAL COMPANY, MIDLAND, MICHIGAN 


For more information, turn to Reader Service card, circle No. 417 
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Peter Schladermundt, A.1.A., 
A.S1I.D., P.D.C., for 25 years 
a leading designer of many of 
America’s foremost industrial 
products. Formerly associated 
with Norman Bel Geddes and 
other designers and architects 
on such projects as General 
Motors “FUTURAMA” and 
the design of Rockefeller Centre. 
Presently heading his own firm 
specializing in all types of 
design service to industry. 
Recently designed the Trade 
Fairs for the United States 
Government Department of 
Commerce in Milan and Paris. 





Peter Schladermundt 


and Sharonart 








combine for a new design concept. . 


Tomorrow’s business machines will have the low, sleek profile and functional beauty 

you see in this typewriter design created by the nationally known industrial 

designer Peter Schladermundt especially for the Sharon Steel Corporation. 

Gone is the bothersome cloth cover and in its stead a regular built-in secretarial workshop 
that includes typewriter accessory and lighted shorthand book and note compartments. 
And when the day is through the desk area is made neat by simply 

dropping the attractive machine lid. 


Ingenious? Yes, but perhaps the most important aspect of the design is the functional 

use of Sharonart, Sharon’s popular patterned steel. By fashioning the work areas of 
Sharonart the usual marks of wear never show, and by forming the cover of this amazing 
metal many styles are immediately available to the manufacturer by simply 

changing the pattern . . . and here, too, wear is practically eliminated. 

It’s the kind of forward thinking that has made Sharonart the most popular material 

of its kind. Literature and information available from the Sharon salesman in your area or 
by writing direct to Sharon Steel Corporation, Sharon Pa. 


<Q>> SHARON Quely STEEL 
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_ hansteel Announces 
the First Space-Age 
Breakthrough in the 

habrication of Lunesten! 


9 


Once again, Fansteel has unlocked the door to unlimited 


Tungsten! By Deep Drawing! 


new uses for a valuable metal! Now we have ways to fabri- 
cate tungsten into involved shapes heretofore impossible . . . 
and through such economical processes as spinning, deep 


drawing, hot extrusion and forging! 


Now ... tungsten—with its melting point of 6152°F., highest 
of all metals, its terrific strength at high temperatures, its 
outstanding density of .697 lbs./cu. in.—can be exploited to 
the fullest. Great advances can now be made in the fields of 
missiles, nucleonics, aviation, medicine... even consumer 
products. Fansteel has broken through to the secret of fabri- 
cating tungsten ... its potential is now unlimited. 


Imagine rocket nozzles with tungsten’s fabulous heat/strength 


is 


BRS 


Tungsten! By Spinning! 


properties. Or a tungsten-encased atomic power plant weighing 
just five pounds. Picture a pure tungsten gyroscope rotor, al- 
most 25% smaller than is now possible, yet retaining complete 
functional reliability due to its low coefficient of expansion. 


Tungsten electronic tube components, tiny wristwatch fly- 
wheels and thousands of other applications are now also 
feasible with Fansteel’s tungsten fabrication know-how. 


This revolutionary knowledge is so new that we can’t supply 
bulletins, technical information, or other printed data. But 
our engineers will be glad to cooperate with your own de- 
signers and production people in adapting tungsten and these 
new fabricating techniques to your part or product. Just send 


print, part samples or call in the Fansteel representative. 


a 
~ 
~ 


HIGH TEMPERATUR *s 
METALS 


UPS ae ae Peel ach ler Viele) ite) 7 Wale), Mati: malate 


For more information, turn to Reader Service card, circle No. 490 
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“the fast way 


out of today’s 


profit squeeze 





is through 

the use of 

more efficient 
materials which 
cost less to 
machine and 
Sabricate, yet 


produce a 








better product...” 


i.e. Federated 





Tenzaloy 





the high-strength 
aluminum alloy 
that needs no 


heat treatment 





HKederated THNZA LOY 


The vibration, strain, and Tenzaloy replaced a more 
abuse undergone by the expensive alloy in casting 
movable arm of this cut-off this airplane turntable when 
saw calls for Tenzaloy, increasing size and weight 
more and more the most of today’s planes required 
qualified material for hard a casting so large (4000 
usage applications of pounds! ) that no heat treat- 
this type. ing equipment could handle it. 


Today’s cooks choose 
shiny lightweight 
utensils cast in Tenzaloy 
over old style cast-iron 
pieces which often left 
ugly rust streaks. With 


there’s no chance of 


corrosion-free Tenzaloy, 
An unusual use for ! 
contamination—ever ! 


Tenzaloy is as a beautiful 
yet rugged heel in women’s 
shoes. With tremendous 
strength in thin cross 
sections and excellent 
castability, Tenzaloy 
“created” this application! 


Corrosion engineers expect these New York 
Street signs to stay rust-free and shiny 

for years. In fact, they are unconditionally 
guaranteed maintenance-free for 15 years! 





Tenzaloy contributes great 
strength in thin cross 
sections to these handsome 
modern chairs. Its cast- 
wy ability in single-piece 
a) ac’ complex shapes, opens up 
we \ i : wide new possibilities for 
the furniture designer. 





e self-aging aluminum alloy gives you castings with greater strength- 


for less! Tenzaloy the self-aging aluminum alloy 
needs no heat treatment! If your aluminum castings are 
too large or too intricate for heat treatment, if your 
heat treating facilities are limited, if you need superior 
strength than you get from ordinary heat-treated alloy, 
specify “Federated Tenzaloy” developed by Federated 
to meet the need for a superior aluminum alloy that ages 
at room temperature. Tenzaloy eliminates rejects due to 
warpage, expansion, and internal stresses caused by 
quenching. Tenzaloy finished properties are stable, 
proved by conclusive test data over a ten-year period. 
No special foundry techniques are required. No fluxes. 
Castability is excellent with sand cast and plaster molds 
and many permanent molds. Tenzaloy will not “grow,” 
produces corrosion-resistant castings with excellent pol- 
ishing characteristics and anodizes clear white. 








Specify Federated Tenzaloy for: 


1. High “as cast” properties—no heat treatment required to 
get the properties of heat-treated castings. 
2. High yield strength—Tenzaloy can be stressed beyond other 
high-strength, non-aging alloys. 
3. Excellent ductility, particularly before aging—if it is de- 
sired to cold work or form castings, it should be done as soon 
as possible after casting, preferably within a day or so. 
4. High impact and shock resistance. 
5. Excellent machinability—better than the common aluminum- 
copper alloys. Machinability maximum after aging several 
weeks, or after artificial aging at 250°F. If machine operations 
are performed too soon after casting, some tendency to gummi- 
ness will be experienced. 
6. Superior corrosion resistance — equivalent to the aluminum- 
silicon alloys. 
7. Excellent polishing characteristics—will produce silvery- 
white castings that take a high polish. 
8. Takes a white anodized finish—castings can be dyed all 
available colors; porosity-free surfaces are essential for satis- 
factorily utilizing current commercial dyeing procedures. 
9. No special foundry technique required—handles like any 
other aluminum alloy. Heat to required temperature, skim and 
cast. Magnesium additions normally not required. 
10. Good castability— produces sharp impressions, clean cast- 
y—I p imy 
ings. 
Unlike heavy old-style 11. Permanent molds can be used—thin-walled, restrained, 
fixtures, awning hardware intricate shapes should be avoided. 
Fanoal a j 12. Plaster molds can be used—properties superior to other 
ET CRY CR ERS aluminum alloys will be obtained. Excellent castability. 
outdoor wear. No painting pages : ‘ : : 
needed; the bright finish 13. No fluxes needed—skimming alone is sufficient. A flux 
is permanent! may be used to assist in dross removal where necessary. All 
stirring and excessive turbulence during pouring should be 
avoided. 
14. Dimensionally stable—Tenzaloy does not grow as do other 
aluminum alloys containing copper and silicon as major alloy- 
ing elements. 
15. Internal stresses normally found in high-strength heat- 
treated castings are not present because quenching is not 
required. 
16. Can be brazed by standard techniques used for wrought 
alloys; oven or flux-dip method. 
COMPOSITION AND COVERING SPECIFICATIONS peat el 
The nominal composition of Tenzaloy is: Copper—0.8%, Zinc—8.0%, ca os 
Magnesium—0.4%, Aluminum—balance. REFINING 
Tenzaloy is covered by SAE 315, ASTM Specifications B179-58 alloy COMPANY 
ZC81A-B for Ingot; B108-58T alloy ZC81B for Permanent Mold: and 
B26-58T alloy ZC81A for Sand Casting. Tenzaloy is covered in 
Government Specifications by MIL-A-17129 (Ships) Class 8, MIL-A- 
12033 (ORD) alloy ZC81A, and Federal Specification QQ-A-6016 
Class 22M. 





Ready to talk TENZALOY ? 


(or about any one of the many others of Federated Metals’ 





complete line of aluminum casting alloys) 


Write for Tenzaloy Bulletin No. 103, Aluminum Casting Alloys 


Handbook Bulletin No. 101. Federated Metals Division, 
120 Broadway, New York 5. Or the Federated Sales 


Office, or plant near you 


ALTON, ILLINOIS 
Alton Phone: Alton 5-251] 
St. Louis phone: Jackson 4-4040 


BALTIMORE 24, MARYLAND 
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Phone: Orleans 5-2400 
BIRMINGHAM, ALA. 

416 Dalton Drive 

Phone: Fairfax 2-1802 


BOSTON 16, MASS 

Statler Office Bldg. 

20 Providence Street 

Phone: Liberty 2-0797 
CHICAGO, ILL. (WHITING) 
123d St. & Indianapolis Blvd. 
Chicago phone: Essex 5-5000 
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CINCINNATI, OHIO 
1603 Carew Tower 
Phone: Cherry 1-1678 


CLEVELAND, OHIO 
Hanna Building 

1422 Euclid Avenue 
Phone: Prospect 1-2175 
DALLAS, TEXAS 
Phone: Adams 5-5034 
DETROIT 2, MICHIGAN 
522 New Center Building 
7430 2nd Avenue 

Phone: Trinity 1-5040 
EL PASO, TEXAS 

1213 Mills Building 
(Asarco Mercantile Co.) 
Phone: 3-1852 
HOUSTON 29, TEXAS 
9000 Market Street Road 
P.O. Box 24038 

Phone: Orchard 4-7611 
LOS ANGELES 23, CALIF. 
4010 East 26th Street 
Phone: Angelus 8-429] 


IN CANADA: Federated Metals Canada, Ltd. 


MILWAUKEE 10, WIS. 
4608 West Burleigh St. 
Phone: Hilltop 5-7430 


MINNEAPOLIS, MINN. 
Phone: Tuxedo 1-4109 
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150 St. Charles Street 

Newark phone: Mitchell 3-0500 
New York phone: Digby 4-9460 
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Phone: Locust 2-5250 
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Phone: Atwater 2-3340 
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Whiting phone: Whiting 826 
Chicago phone: Essex 5-5000 
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American Smelting and Refining Company, 120 Broadway, New York 5, N.Y. 
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seal the goodness in 


Accurate Spring Mfg. Co., Chicago, Ill. depends on Keystone 
Wire for millions and millions of springs that go into manufac- 
ture of “Reddi Wip” cans. 

Mrs. Housewife takes it as a matter of course that when she 
presses the nozzle on a can of “Reddi Wip” whipped cream, out 
will come the proper amount of delicious whipped cream. The 
manufacturers of these modern dispensers have made sure that 
this is exactly what happens, by designing a small spring which 
functions flawlessly in this application. 

Accurate Spring produces millions of these springs from 
Keystone Brite MB Spring Wire. This high production run of 
precision springs is dependent on absolute uniformity of the wire. 

Experienced appraisal and prompt solution to your wire 
problems is a Keystone specialty. This service can be yours by 
contacting your Keystone Representative today! 


Keystone Steel & Wire Company, Peoria 7, Illinois 


This spring must have exactly the right degree 
of stiffness, yet flex easily and have ‘‘sales- 
appeal’’ appearance. Keystone Wire meets 
these strict requirements for uniformity, cor- 
rect resiliency and good plating quality. 


KEYS TON E 
oa WIRE FOR INDUSTRY 
\e 





Cost cutting ideas in 


TITANIUM IMPELLER 


7 


FROM 
SCRUBBING 
TOWERS 


Teal TAVIS 


VENTURI TUBE 


Tl. BLOWER AND IMPELLER 


24” dia. impeller fabricated from Mallory-Sharon commercially 
pure titanium. Diagram shows application in gas scrubbing system. 


PROVED “BEST BY TEST” 


...outlasts other metals more than 40 tol 


CORROSION TEST DATA 
Results after 16 day exposu 


CORROSION RATE COMMENTS 


INCHES YEAR 


MATERIAL 


a| effect 


Approximate conditions of test 


—_— 
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A leading chemical company faced a 
serious problem in a multi-metal chloride 
“gas scrubbing” system. The system's high- 
velocity blower, handling corrosive wet 
gases at 40° to 90°F., operated at 3500 rpm. 
Peripheral speeds were too high to use a 
When one 


was tried, it lasted just two days 


plastic coated steel impeller 


Titanium was then considered with 
other metals, and evaluation tests run that 
proved titanium was by far the best. (See 


test results at left.) An impeller fabricated 


from Mallory-Sharon commercially pure 
titanium was installed. To date, it has 
given 10 months’ continuous service and 
is still in use. And the original cost was no 
more than for a nickel-base alloy impeller. 

We'll gladly help you in applying 
titanium for highly corrosive service. For 
further information, write for “Cost Cutting 
Ideas in Titanium for Chemical Pumps 
Valves and Accessories”. Address: Com 
mercial Market Development, Dept. B 
Mallory-Sharon Metals Corp., Niles, Ohi« 


MALLORY Ms) SHARON 


MALLORY-SHARON METALS CORPORATION - NILES, OHIO 


f Integrated producer of Titanium © Zirconium ¢ Special Metals 


ENGINEERING 
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Reader Service 


helps you get up-to-date technical bulletins 


and details on advertised products 


USE THESE 
POST-FREE CARDS 
TO REQUEST... 


1. FREE 
SUPPLIERS’ 
LITERATURE ... 


from the selected list of new 
bulletins reviewed under 
Technical Literature which 
follows this insert (p 42). 
You will also find, under 
subject headings, a cumulative 
list of current technical 
literature suitable for your 
reference files. To obtain 
bulletins, simply circle the 
appropriate numbers on one of 
the free return postal cards 
and drop it in the mail. 
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canized fibre 49 


Steel Tubing. Standard Tube Co., 4 pp, illus. 
Sizes, and brazing and soldering procedures 
for steel tubing used in piping systems 50 


Heat Resistant Alloys. Techalloy Co. Ine 
Temperature ranges for such heat resistant 
alloys as Inconel 600, Incoloy 804 and 901, 
and types 314 and 330 stainless stcels 51 


Brass Products. Titan Metal Mfg. Co., 24 pp, 
illus. Dimensional data, properties, weights 
and uses of brass and bronze bars, rectangles 
squares and wire 52 


Synthetic Fiber Reinforcements. Troy Blanket 
Mills, 13 pp, illus. Abrasion and corrosion re- 
sistance, mechanical and electrical properties 
flexibility and weight of Dacron and Orlon 
synthetic fibers used as reinforcing agents in 
plastics resins 53 


Wear Resistant Castings. Haynes Stellite Co 
Div. of Union Carbide Corp., 8 pp. Chemical 


Alloy Steel Castings. Duraloy Co., 16 pp, illus., 
No. 3354-G. Corrosion resistance, uses, chemi- 
cal composition and physical properties of 
high alloy steel castings. Castings are of two 
types—-static and centrifugal 80 
Permanent Mold Castings. Eaton Mfg. Co., 
Foundry Div., 18 pp, illus. Describes Eaton 
permanent mold process 
iron castings 


Rolled Steel Rings. 


for producing gray 
81 


Edgewater Steel Co., 12 
pp, illus. Representative sections and dimen- 
sions of rolled steel rings. Describes process 
by which rings are formed from solid blocks 
of steel 82 
Die Steel. Firth Sterling, Inc., 4 pp, illus., No 
13-2. Gives elevated temperature data (tensile, 
elongation, hardness) of three grades of hot 
work die steel for use up to 1150 F 83 
Welded Steel Tubing. Formed Steel Tube In- 
stitute, Inc. Sizes, grades and shapes of 
welded tubing made of carbon and stainless 
steels 84 
Stainless Steel Parts. General Alloys Co., 
Fabricated Alloy Div., 4 pp, illus., No. 561-R 
Fabrication of stainless steel tanks, heat ex- 
changers and condensers 85 
Brazing Stainless Steels. Handy & Harman, 
4 pp. illus., No. 77. Use of three brazing alloys 
for bonding stainless honeycomb air- 
craft structures 86 
Stainless Steei, Strip. Jones & Laughlin Steel 
Corp., Stainless & Strip Div 4 pp, illus 
Shows facilities for producing stainless steel 
sheet and strip to extremely close tolerances 

87 
Steel Wire. Keystone Steel & Wire Co., 12 pp 
illus., No. la Ke. Illustrates various kinds of 
steel wire and discusses cold heading 88 
Steel Bars. La Salle Steel Co., 24 pp, illus 
Sizes, shapes, properties and uses of a steel 
bar that has high strength without heat 
treating 89 
Clad Steels. Lukens Steel Co., 32 pp, illus. 
Mechanical and chemical properties, sizes, 
uses, design information and fabrication data 
for a series of nickel, stainless steel, Inconel 
and monel-clad steels 90 
Malleable tron Castings. Malleable Castings 
Council, 8 pp, illus. Design considerations, 
machinability, and impact and corrosion re- 
Sistance of standard and pearlitic malleable 
iron castings 91 
Malleable tron Castings. National Malleable 
& Steel Castings Co., 8 pp, illus. Describes 
the manufacture of HTM pearlitic malleable 
iron castings. Includes chemical composition, 
physical properties and machinability 92 


Jacketed Steel Wire. National-Standard Co., 8 
pp, illus., No. K-10. Uses, tensile strength and 


steel 
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composition, physical and mechanical prop- 
erties, machinability. corrosion and wear re- 
sistance, and heat treatment of a group of 
cobalt and iron-base alloys available in the 
form of investment castings 54 
Synthetic Rubber. Naugatuck Chemical Co., 
Div. of United States Rubber Co., 12 pp, No 
219. Compounding information, physical prop- 
erties, oil and ozone resistance, and uses of a 
vinyl modified synthetic rubber called Para- 
cril OZO 55 
Vanadium Metal. Vanadium Corp. of America, 
6 pp. Physical and mechanical properties, 
machinability, formability and weldability of 
high purity vanadium metal 56 
Brazing Alloy. Wall Colmonoy Corp., Stainless 
Processing Div., 1 p. Properties and uses of a 
flexible stainless steel sheet material used for 
brazing honeycomb structures 57 
Reinforced Plastics Parts. Warminster Fiber- 
glass Co., 2 pp. Sizes and shapes of fiberglass 
reinforced-plastics parts available in virtually 
any size, shape or color 58 
Thermosetting Knobs. Waterbury Companies, 
Inc., 8 pp, illus. Sizes and shapes of thermo- 
setting plastics knobs. 59 
Welded Steel Tubing. Wheatland Tube Co., 4 
pp, illus. Sizes, weights and uses of hot rolled 
and cold rolled welded steel tubing 60 


heat resistance of nickel and brass-coated 
steel wire 93 
Zinc-Coated Steel. Weirton Steel Co., Div. of 
National Steel Corp., 8 pp, illus. Advantages, 
uses and properties of szinc-coated steel 
sheets 94 
Reduced tron Powder. National-U. S. Radiator 
Corp., Plastic Metals Div., 4 pp. Properties 
of Plast-Iron Grade B-261 reduced iron pow- 
der used in making sintered compacts. 95 
Steel Wire. Pittsburgh Steel Co., 120 pp, illus 
Sizes and tensile strength of approximately 
100 types of steel wire 96 
Steel Tubing. Pittsburgh Tube Co., 60 pp, 
illus. Manufacture, uses, machinability, toler- 
ances and mechanical properties of cold 
drawn welded mechanical steel tubing 97 
Forgings. H. K. Porter Co., Forge & Fittings 
Div 38 pp, illus., No. 19A. Catalog of stock 
industrial and automotive forgings 98 
Deep Drawn Parts. Pressed Steel Tank Co 
16 pp, illus. Uses of Hackney metal contain- 
ers and deep drawn parts 99 
Steel Tubing Weight Tables. Revere Copper & 
Brass Inc., 14 pp. Dimensions and weights for 
hot finished and cold drawn round steel tub- 
ing 100 
Bolts, Forgings. Rhode Island Tool Co., 26 pp, 
illus., No. 75. Dimensions, properties, prices 
and uses for drop and upset forgings, eye and 
special bolts, studs, cap screws and nuts. 101 
Metal Stampings. Rockwell-Standard Corp 
Stamping Div.. 8 pp, illus. Facilities for pro- 
ducing large, small, light and heavy stamp- 
ings in any metal or alloy. 102 
Metal Stampings. Dayton Rogers Mfg. Co., & 
pp, illus. Case histories showing cost savings 
achieved with ferrous and nonferrous metal 
stampings 103 
Expanded Metal. Joseph T. Ryerson & Son, 
Inc., 8 pp, illus., No. 20-4. Use of carbon 
and stainless steel, and aluminum expanded 
metal in manufactured articles and display 
racks. 104 
Centrifugally Cast Steel Pipe. Sandusky Foun- 
dry & Machine Co., No. 32. AFME interpreta- 
tion regarding the use of centrifugally cast 
steel pipe in refinery service 105 
Spring Steels. Sandvik Steel, Inc., 6 pp, illus 
Sizes, materials and chemical composition of 
spring and specialty strip steels 106 
Zinc-Coated Steel. Sharon Steel Corp. 12 
pp, illus. Discusses welding, soldering, cold 
forming, cleaning and storage of Galvanite 
zinc-coated steel 107 
Deep Drawn Parts. Sylvania Electric Prod- 
ucts Inc., Parts Div., 4 pp, illus. Informa- 
tion on deep drawn metal shells, cups, 
ferrules and eyelets 108 
Welding Steel Castings. Tempil Corp., 52 pp, 
illus. Recommended practices for repair and 
fabrication welding of steel castings 109 
Malleable and Alloy tron Castings. Texas 
Foundries, Inc., 20 pp, illus. Describes foundry 
facilities and provides case histories on the 
use of malleable iron 110 
Small Metal Parts. Torrington Co., Special- 
ties Div., 24 pp, illus. Services and facilities 
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producing small 
mation aiso on 
waging and ing machines 
Coid Formed Parts. Van Huffel 
48 pp illus Information on 
metal part 
Investment Casting Alloys. 
pp illus Information on 
steel certified alloys for 


precision 
contract 
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parts 


Wai-Met Alloys 
tool and 
investment 
13 
Wallingford Steel Co., 52 pp 
comparative proper- 
tolerances and fab- 
114 


Stainiess Steol. 
Chemical composition 

ties, corrosion re stance 
rication of stainless steel 
Stainless Steel. Washington 
pp illus Physical properties 

fabrication, corrosion and heat 
special purpose 


Steel Corp., 32 
composition, 
resistance, 
stainless 


115 


a cleanability of 
steel sheet and strip 
Metal Powder Parts. U. S. Graphite Co. Div 
af Wickes Corp ) Mich., illus No 
21. Propertie ises ar dimen is of Dramix 

on company letter 
Graphite 


powder 
directly to U 
Metal Stampings. Worcester Pressed Steel Co., 
8 pp, illu Company facilities for custom 
n 117 
Youngstown Sheet 
Chemical analysis, 
corrosion resistance 
containing copper and 
118 


Corrosion Resistant Steel. 
& Tube Co 4 pp, illus 
physical properties an 

f a low alloy 
hromium 


steel 


Nonferrous Metals 
e Parts e Forms 


Zine, Aluminum Die Castings. Advance Tool 
& Die Casting Co 6 pp, illus. Chemical 
tion and physical properties of zinc 
and aluminum alloys used in the manufac- 
ire of die casting nformation on design 
and production of die castings 123 
Aluminum Parts. Aluminum Co. of America, 
20 pp, illus. Use of aluminum screw machine 
stock in the manufacture of cameras, instru- 
ments, fi reels, outboard motors and 
lictating mé 124 

Brass 


ym pos 


Resistant Copper. American 
illus., No. B-36R. Corrosion resist- 
ncipal types of copper and 
alloys when in contact with 186 
corroding agents 125 
Rare Earths. Lindsay Chemical Div., American 
Potash & Chemical Co., 12 pp, illus. Describes 
ompany'’s work in the rare earth field. 126 
Fusible Alloys. American Smelting & Refining 
Co., Federated Metals Div., 32 pp, illus 
Properties and uses of low melting fusible 
alloys composed of two or more of the me- 
tallic elements bismuth, lead, tin, cadmium 
and indium 127 
Die Casting Alloys. Apex Smelting Co., 7 pp, 
llus Design information, mechanical and 

sical properties, and chemical composition 
of aluminum, magnesium and zinc die casting 
alloy 128 
Precision Cast- 


Corrosion 
Co 32 pp, 
ance of the pr 
opper-base 
lifferent 


Investment Castings. Arwood 
ing Corp., 56 Washington St., Brooklyn 1, N.Y. 
Nine different applications of the investment 
casting process. Write on company letterhead 
directly to Arwood 

Investment Castings. Austenal 
Inc., Microcast Div., 12 pp 
Microcast process and gives 
vestment cast alloys 
Nonferrous Tubular Parts. 
Co 12 pp, illus. Specifications, installation 
data and ordering instructions for small, hol- 
low tubular parts made of brass and copper 


Laboratories 
illus. Describes 
properties of in- 
129 


Bead Chain Mfg 


Precision Castings. Morris Bean & Co., 4 pp, 
llus. Describes Antioch process for producing 
castings that meet waveguide specifications 
in all bands 131 
Piatinum Wire. J. Bishop & Co., Platinum 
Works, Platinum Mechanical Div., 4 pp, illus 
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MATERIALS 


No. TC-2. Physical and electrical properties 
purity and sizes of platinum and platinum- 
rhodium thermocouple wire. 132 
Sintered Bronze. Bunting Brass & Bronze Co., 
12 pp, illus., No. P-56. Information on stock 
bearings, washers and bars made of sintered 
bronze 133 
Tube, Div. of 
illus. Physical 


Nonferrous Tubing. Wolverine 
Calumet & Hecla, Inc., 6 pp 
and chemical characteristics of aluminum and 
copper alloys used in straight and coiled tub- 
ing 134 
Die Pressed Brass Forgings. Chase Brass & 
Copper Co 4 pp, illus. Three-dimensional 
photographs compare die pressed brass forg- 
ings and brass sand castings 135 
Metal Powder Parts. Compacted Metals Corp., 
8 pp, illus. Cost savings possible with metal 
powder parts. Physical characteristics and de- 
ign pointers for metal powder parts. 136 
Brass Forgings. Copper & Brass Research 
Assn., 36 pp, illus. Tells what brass forgings 
are, how they are made, and where they may 
be used. Also gives design information and 
dimensional tolerances for brass forgings. 137 
Aluminum Castings. Exalco Mfg. Co., 4 pp 
illus. Information on standard and custom- 
made aluminum permanent mold castings. 138 
Tantalum Sheet, Foil. Fansteel Metallurgical 
Corp., Metals & Fabrication Div., 6 pp, No 
2.602-1 Ordering data, prices, sizes and 
tolerances for tantalum sheet and foil 139 
Metal Stampings. Federal Tool & Mfg. Co., 
6 pp, illus., No. 301. Design information 
specifications, cost and delivery information 
on short run stampings of steel, aluminum 
brass, nickel, stainless steel and bronze. 140 
Aluminum Alloy. Frontier Bronze Corp., 24 
pp, illus. Describes Alloy 40-E, a high strength 
aluminum alloy that needs no heat treatment 
41 
Aluminum Extrusions. General Extrusions 
Inc., 6 pp, illus. Properties, uses, surface 
finishes, lengths and tolerances of aluminum 
extrusions 142 
Nonferrous Metal Powders. Glidden Co., 
Chemical-Pigments-Metal Div., 6 pp. Informa- 
tion on lead and Resistox copper powders. 143 
Metal Powder Parts. Supermet Div., Globe 
Industries, Inc., 8 pp, illus. Design informa- 
tion on Supermet metal powder parts 144 
Copper and Brass Tubing. H & H Tube & 
Mfg. Co. Describes a complete line of copper 
and tubing 145 
Powder Metallurgy. Harper lectric Purnace 
Corp. Bibliography of powder metallurgy ar- 
ticles printed in 1954 and 1955 in the United 
States, England and Canada 146 
Aluminum Structures. Harvey Aluminum Sales 
Inc., 12 pp, illus. Properties and structural 
applications for aluminum extrusions 147 
Investment Castings. Hitchiner Mfg. Co., 16 
pp, illus. Outlines major advantages of both 
ferrous and nonferrous investment castings 
148 
Impact Products, Inc., 4 
and nonferrous cold 


brass 


Cold Forged Parts. 
pp, illus. Use of ferrous 
forged parts for sewing machines, pumps, 
analogue computers and lamps. Describes a 
cold forging process developed by the company 

149 
Indium Corp. of America, 
Constitution of indium alloy 

150 
Beryllium Copper Parts. Instrument Specialties 
Co., Inc., 20 pp, illus., No. 10. Design infor- 
mation, properties and uses of beryllium cop- 
per springs and screw machine products. 151 
Bronze Bars. Johnson Bronze Co., 4 pp, illus., 
No. JBL-14. Physical properties, uses, dimen- 
sions and tolerances of tubular and solid 
bronze bars. 152 
Nickel-Base Alloy. Kelsey-Hayes Co., Metals 
Div., 16 pp, illus. Forms, uses, composition, 
physical properties, heat treatment and ma- 
chining of Udimet 500, a nickel-base high tem- 
perature alloy. Graphs give stress-rupture, 
creep and fatigue properties. 153 
Aluminum Steel Shims. Laminated Shim Co 
Specifications and dimensions for laminated 
shims made of aluminum, as well as stainless 
steel, brass and mild steel 154 
Precious Metals. Leach & Garner Co., Indus- 
trial Div., 4 pp, illus. Information on lam- 
inated and solid precious metals available in 
heet, wire and tubing. 155 
Metal Alloy Products. Little Falls Alloys, Inc., 
2 pp, illus. Use of copper, titanium, aluminum 
and nickel alloys in various products 156 
Precious Metals. D. E. Makepeace Co., illus 
Describes solid and laminated precious and 
base metals for chemical and electrical equip- 
ment 157 
Alloying Metal. Mallinckrodt Chemical Works, 


Indium Alloys. 
93 pp, graphs 
systems 


ENGINEERING 
Materials & Methods 


6 pp, illus. Discusses the use of misch metal 
(cerium) in high nickel alloys, magnesium and 
nodular iron. 

Machining Titanium. Mallory-Sharon Metals 
Corp. 8 pp, illus. Information on sawing, 
turning, milling, drilling, tapping, grinding 
and reaming of titanium is9 
Piatinum-Clad Metals. Metals & Controls 
Corp., General Plate Div., 2 pp, illus., No 
PLA-5. Physical properties, uses and design 
information for platinum-clad brass, stain- 
less steel, iron, tantalum and bronze. 160 
Phosphor Bronze. Miller Co., Rolling Mill Div 
4 pp. illus. Composition, properties, uses and 
availability of phosphor bronze 
lengths. 

Nonferrous Forgings. Mueller Brass Co., 33 pp, 
illus. Chemical, mechanical and physical prop- 
erties of brass, bronze and aluminum forging 
alloys. 162 
Nonferrous Castings. Ohio Precision Castings, 
Inc., 16 pp. illus. Information on castings 
made from brass, bronze, aluminum and beryl- 
lium copper. 163 
Wrought Copper. Metals Div. of 
son Chemical Corp 14 pp, illus 
resistance, composition, available 
physical properties of wrought 


copper-base 


coils and flat 
1 


Olin Mathie- 
Corrosion 
forms and 
copper and 
alloys 164 
Zine Die Castings. St. Joseph Lead Co., 25 pp, 
illus. Discusses zinc die casting alloys and 
commercial finishes for zinc die castings. 165 
Spun Meta! Parts. J. Schrader Co., 12 pp, 
illus. Information on spun metal parts made 
from aluminum, copper and all types of steel 
in sizes up to 85 in. in dia by % In. thick. 166 
Nonferrous Alloys. Seymour Mfg. Co., 40 pp, 
illus. Properties, and cleaning and annealing 
information on nickel silver and phosphor 
bronze 
Tin-Plated Nonferrous Strips. Somers Brass 
Co., 1 p, illus. Data and specification sheet 
covering tin plating of a wide range of non- 
ferrous thin metal] strips. 168 
Aluminum Extrusions. Southern Extrusions, 
Inc., Fabrication & Anodizing Div., 12 pp, 
illus. Dimensions, properties and uses of plain 
and anodized aluminum extrusions. 169 
Molybdenum Products. Sylvania Electric Prod- 
ucts In Chemical & Metallurgical Diy., 24 
pp, illus. Phvs 1 and « properties and 
uses of molybdenum powder, wire and rod. 170 
Spun and Formed Shapes. Roland Teiner Co.. 
Inc., 5 pp. Hydroforming and spinforming of 
all sizes of nonferrous metals 
Aluminum Tubing. United & Supply 
Corp 4 pp, illus. Mechanical chemical 
properties, and uses of aluminum tubing. 172 
Bronze Sheet. Waterbury Rolling 
Mills, Inc., 4 pp, illus. Information on forma- 
bility, fatigne life, surface finish and grain 
structure of annealed and tempered phosphor 
bronze sheet and strip. 173 
Magnesium, Aluminum Alloys. White Metal 
Rolling & Stamping Corp., 54 pp., illus. Infor- 
mation on magnesium and aluminum extru- 
sions and mill products. Gives machining and 
cutting information, properties, characteris- 
tics, chemical compositions and uses of vari- 
magnesium and aluminum alloys 174 


hemical 


Wire 
1 and 


Pho -phor 


Plastics & Rubber 
e Parts e Forms 


Plastics Parts. Ace Plastic Co., 2 pp., illus 
Acrylic, acetate, butyrate phenolic, epoxy, 
nylon and polyethylene parts made by the 
company 179 
Plastics Sheets, Rods. Air Accessories, Inc., 
Delta Products Div., 144 pp, illus. Properties, 
uses, prices and specifications for plastics 
sheets, rods, film and tubing. 180 
Rigid Urethane Foam. National Aniline Div., 
Allied Chemical Corp., 6 pp. Formulations, 
storage requirements, heat and humidity aging 
properties. and methods of pouring and curin® 
polyester-based rigid urethane foam. 181 
Plastics Compounds. American Cyanamid Co., 
Plastics & Resins Div., 16 pp, illus. Physical, 
mechanical and electrical properties of urea 
formaldehyde and methyl styrene molding 
compounds 182 
Polyurethane Foam. American Latex Products 
Corp. Uses, formulations and physical prop- 
erties for rigid, semi-rigid and flexible poly- 
urethane foams. 183 
Tube, Pipe Insulation. Presstite-Keystone Engi- 
neering Products Co., Div. of American-Mari- 
etta Co. Water tightness, heat conductivity. 
oil resistance, weight and density of a tube 





and pipe insulation made of 
prene. 

Piastics Tooling. Arvin Industries, Inc., Plastic 
Gage & Tool Div., 8 pp, illus. Information on 
such plastics tooling as forming dies, mock- 
ups, drill and checking fixtures, and prototype 
dies 185 
Rubber Parts. Atlantic India Rubber Works, 
Inc., 158 pp, illus., No. 52. Dimensional data 
and design information on natural and syn- 
thetic rubber grommets, bushings, rings, plugs, 
washers, gaskets and bumpers 186 
Metal Putty. Carl H. Biggs Co., No. 159. In- 
formation on Flawmaster metal putty, an 
epoxy-base compound used to fill blowholes in 
both machined and raw castings. 187 
Plastics Product Specs. Borden Chemical Co., 
Div. of Borden Co., 10 pp. Adhesives, coatings, 
sealers and vinyl tubing complying with U. S 
Government specifications 188 
Cast Acrylic Sheet. Cast Optics Corp., 4 pp, 
illus. List grades available, typical uses, 
sheet sizes, thicknesses and other features of 
a cast acrylic sheet. 189 
Cellulose Molding Compound. Celanese Corp. 
of America. Plastics Div., 12 pp, illus., No. 
A2A Properties molding characteristics, 
chemical resistance, and uses of celiulose pro- 
moludin ompounds 190 


expanded neo- 
184 


Molds for Epoxies. Cerro de Pasco Sales Corp., 
4 pp, illus shows how to slush cast molds 
for epoxy encapsulation 191 
Impact Styrene Sheet. Chicago Molded Prod- 
ucts Corp. High-gloss surf » finish for imp-ct 
styrene sheet 192 
TFE Gaskets. Chicago 
Sirvene Div., 4 pp, illus., No. CT-1. Properties 
of Sirvene TFE packings, bearings, gaskets 
and rings 193 
Vinyl for Metal Laminate. Columbus Coated 
Fabrics Corv., 12 pp, illus. Describes Col-O- 
Vin, a semi-rigid vinyl sheeting which can 
be bonded to steel or nonferrous metals. 194 
Molded and Extruded Rubber. Continental 
Rubber Works, 8 pp, No. 100. Dimensions 
of molded and extruded rubber with cross- 
sectional illustrations 
Plastics Shect Convertcr. Commercial Plastics 
& Supply Corp., 630 Broadway, New York 12, 
12 pp. Square foot conversions for plastics 
sheets Inciuded is a chart for measuring 
plastics sheets, rods and tube diameters and 
thicknesses Write on company letterhead 
directly to Commercial Plastics & Supply. 
Sheet Packings. Crane Packing Co., 8 pp, 
illus., No. P-328. Uses, strength and dimen- 
sions of asbestos, natural rubber, neoprene, 
Silicone, fiber and TFE sheet packings. 196 
Plastics Lining. Dow Chemical Co., 18 pp, 
illus., No, 171-77. Properties and uses of 
vinylidene chloride lining for storage tanks, 
and fume ducts and hoods. 197 
Rubber-Coated Fabrics. E. I. du Pont de Ne- 
mours & Co, Inc., Fabrics Div., 7 pp, illus 
Properties and uses of various grades of Fair- 
prene rubber-coated fabrics. 19 
Plastics Fabrication. Durable Formed Prod- 
ucts, Inc., 16 pp, illus. Information on the 
fabrication of Plexiglas, Boltaron, Royalite 
and Styron by vacuum forming. 199 
Buty! Rubber. Enjay Co., Inc., 8 pp, illus. 
Properties and uses of butyl rubber. 200 
Plastics Laminates. Farley & Loetcher Mfg. 
Co., Plastics Div., 4 pp. Uses and properties 
of paper and fabric-base high pressure plas- 
tics laminates. 201 
Plastics Laminates. Food Machinery & Chemi- 
cal Corp., Chemicals & Plastics Div., 13 pp, 
No. 19. Information on decorative plastics 
laminates made from diallyl phthalate resins. 
202 


Rawhide Mfg. Co., 


Fluorocarbon Lining. Garlock Packing Co., 
2 pp, illus Shows applications of a Kel-F 
plastics laminate as a lining material. 203 
Silicone Products. General Electric Co., Sili- 
cone Products Dept., 8 pp, illus., No. CDS-129. 
Properties and uses of silicone rubber, fluids, 
resins, water repellents, electrical] insulation, 
lubricants and paint vehicles. 204 
Polystyrene Sheet. Gillman Bros. Co., 4 pp, 
illus. Information on a high impact polysty- 
rene sheet for vacuum forming. 205 
Sponge Rubber. B. F. Goodrich Co., Sponge 
Productz Div., 32 pp, illus. Compression, ten- 
sile strength, and chemical and oil resistance 
of sponge rubber. 206 
Rigid PVC. B. F. Goodrich Chemical Co., 
8 pp, illus. How rigid unplasticized poly- 
vinyl chloride compounds are used in making 
pipe and fittings. 20 
Synthetic Rubber. Goodrich-Gulf Chemicals, 
Inc., 24 pp, illus. Discusses compounding and 
vulcanization of a lime of cold, non-oil and 
oil-extended polymers and hot polymers. 208 


Goodyear Tire & Rubber Co., 
Properties and uses for 
general purpose 

209 


Vinyl! Resins. 
Chemical Div., 4 pp 
medium and low viscosity, 
vinyl resins 
Rubber Grommets. Goshen Rubber Co., Inc., 
16 pp, illus. Commercial and military speci- 
fications, and sizes and types of rubber grom- 
mets manufactured by the company 210 
Small Plastics Parts. Gries Reproducer Corp., 
4 pp, illus. Describes and illustrates special- 
ized injection molding of tiny thermoplastic 
parts. 211 
High Density Polyethylene. W. R. Grace & 
Co., Polymer Chemicals Div., illus. Two book- 
lets on high density polyethylene. One dis- 
cusses injection molding of high density poly- 
ethylene; the other discusses the extrusion of 
this material into film, sheet and tubing. 212 
Epoxy Resins. Houghton Laboratories, Inc., 
illus. No. T-1. Gives physical properties, 
applications and characteristics of epoxy res- 
ins and hardeners used in tooling 213 
Lead-Filled Epoxy. Marblette Corp., 1 p. Gives 
properties and fabricating data for a lead- 
filled epoxy casting material used for shield- 
ing against radioactivity. 214 
PVC Sheeting. Masland Duraleather Co., 4 pp, 
illus. No. 15-M. Gives uses for Duran Clad, 
a semirigid vinyl sheeting for laminating to 
steel and nonferrous metals 215 
Polyester Film. Minnesota Mining & Mfg. Co., 
Reinforced Plastics Div., 6 pp, illus. Describes 
development of Scotchpak polyester film and 
shows various applications of the material 
216 


Polyurethane Rubber. Mobay Chemical Co., 22 
pp. illus. Solvent and acid resistance, physi- 
cal, electrical and mechanical properties, com- 
pression characteristics and low temperature 
properties of Mondur/Multron polyurethane 
rubbers. 217 
Light-Stable Polystyrene. Monsanto Chemical 
Co., Plastics Div Information on a light- 
stable polystyrene resin that is resistant to 
yellowing under prolonged exposure to fluores- 
cent light 218 
Sandwich Core. Narmco Resins and Coatings 
Co., 6 pp. Formable core matcrial for alu- 
minum sandwich constructions where small- 
radius curves are needed 219 
Nylon Rod, Parts. National 
Co., 6 pp, illus Mechanical, thermal and 
electrical properties of nylon extruded rod 
and fabricated parts. 220 
Rubber Products. Paeco Rubber Co., 12 pp, 
illus. Facilities for producing custom-made 
molded and extruded rubber products 221 
Polyethylene Film. Phillips Chemical Co., Plas- 
tics Sales Div., 4 pp, illus., No. 6. Strength, 
rigidity, permeability, chemical resistance, 
heat sealing characteristics and fabrication 
of polyethylene films 222 
Extruded Plastics Parts. Pipco International 
Corp., 76 pp, illus. Dimensions, colors, weights 
and prices for over 1000 molded and extruded 
parts made of polyethylene, butyrate, vinyl, 
nylon and other thermoplastics. 223 
Shell Molding. Plastics Engineering Co., 18 
pp, illus. Analyzes shell molding process with 
description of resins developed for manufac- 
turing shell molds. 224 
Epoxy Resins. Reichhold Chemicals, Inc., 16 
pp, Nos. ER-1, 2, 3, 4, 5 and 6. Hand lay-up, 
and casting and potting procedures, proper- 
ties, uses and storage life of epoxy resins 
and hardeners. 225 
Acetal Resins. Shawinigan Resins Corp., 32 
pp, illus. Properties and uses of polyvinyl 
butyral and polyvinyl formal acetal resins. 226 
Small Plastics Parts. Standard Plastics Co., 
Inc., 8 pp, illus. Describes a custom service 
for molding thermoplastic and thermosetting 
resins into small plastics parts, such as 
lenses, bearings and jewelry. 227 
Honeycomb Structures. Swedlow Inc., Bonded 
Structures Div., 14 pp, illus. Insulating prop- 
erties, fire resistance and durability of plas- 
tics honeycomb structures. 228 
Laminated Plastics. Synthane Corp., 6 pp, 
illus. Properties and dimensions for six grades 
of metai-clad plastics laminates for printed 
and etched circuits 229 
Synthetic Rubbers. Texas-U. S. Chemical Co., 
260 Madison Ave., New York 16, 60 pp. Speci- 
fications, physical and chemical properties, 


Vulcanized Fibre 
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and standard recipes for butadiene-stryene 
rubbers. Write on company letterhead directly 
to Texas-U. S. Chemical Co 
Plastics Jacketing Material. Thermon Mfg 
Co., 30 pp, illus., No. T-1. Information on a 
plastics heat transfer cement that is used as 
a jacketing material on pumps, valves, pipe- 
lines and laboratory apparatus 230 
Extruding Polyethylene. Union Carbide Plas- 
tics Co., Div. of Union Carbide Corp., 24 pp 
illus., No. 105 Discusses power and heat 
energy relations in polyethylene extrusion. 231 
Rubber Compounds. Co!onial Rubber Co., Div 
of U. S. Stoneware Co., 16 pp, illus. Proper- 
ties and uses of the company’s line of syn- 
thetic and ‘‘Silicol’’ silicone rubber compounds 
232 
Westinghouse Electric Corp 
Micarta Div.. 8 pp, ifllus., No. B-6577. Infor- 
mation on construction and properties of 
copper-clad plastics laminates for printed 
circuits 233 
Rubber Products. Williams-Bowman Rubber 
Co., 12 pp, illus Information on natural 
synthetic and silicone rubber rings, gaskets, 
washers, tubing, cords, sheets and bar 
bumpers 234 
Stabilizing Vinyl Resins. Witco Chemical Co 
24 pp. Discusses various types of stabilizers 
for vinyl resins 235 


Plastics Laminate. 


Other Nonmetallics 
e Parts e Forms 


Silicon Carbide. Carborundum Co., Refractories 
Div., 4 pp, illus. Uses, thermal expansion coeffi- 
cients, oxidation, resistance, fabrication data 
and electrical properties of a self-bonded sili- 
con carbide 240 
Ceramic Materials. Stupakoff Div Carborun- 
dum Co., 6 pp. Physical and electrical char- 
acteristics of ceramic materials 241 
Gla:s Fabrics. Coast Mfg. & Supply Co. 20 
pp, illus. Properties and uses of plain, finished 
and impregnated glass fabrics 242 
Alumina Ceramics. Coors Porcelain Co., 4 pp 
illus., No. 858 Mechanical and electrical 
properties, dimensional data and design infor- 
mation for high strength alumina ceramics 
for use in rockets and missiles 243 
Fused Silica, Quartz. Amersil Co., Inc., Div 
of Engelhard Industries, 10 pp, illus. Mechani- 
cal and electrical properties, uses, heat re- 
sistance, handling information and optical 
properties for fused quartz and silica. 244 
Felt Shock Absorber. Felters Co., 4 pp, illus 
Information on a felt shock absorber said to 
stop up to 85% of transmitted vibration. 245 
Brake Linings. World Bestos Div., Firestone 
Tire & Rubber Co., 4 pp, illus. Briefly de- 
scribes heat resistance and service life of the 
company’s brake linings. 246 
Wood Products. Gambje Brothers, Inc., 28 pp, 
illus. Shows wood products manufactured by 
the company, including industrial wood parts, 
chair parts and athletic apparatus. 247 
Ceramic Parts. Centralab Div., Globe-Union 
Inc., 16 pp, illus. Properties and uses of 
alumina and other ceramic materials. Infor- 
mation on metallizing ceramics. 248 
Graphite. Graphite Specialties Corp., 4 pp, 
No. GS-101-1. Chemical and physical prop- 
erties of an impervious graphite for high 
temperature parts. 249 
Structural Honeycomb. Hexcel Products Co., 
32 pp, illus., No. C. Technical data on alu- 
minum, glass fabric, stainless steel and cotton 
fabric honeycomb core for sandwich con- 
struction. 250 
Electrical Insulation. Johns-Manville Corp., 2 
pp. Thermal stability, ‘dielectric strength and 
electrical properties after aging for two types 
of Class B electrical insulations. 251 
Titanium Carbides. Kennametal, Inc., 12 pp, 
illus., No. B-444. Physical properties and cor- 
rosion resistance for 13 different compositions 
of titanium carbide. 252 
Specialty Papers. Knowlton Brothers, Inc., 
Watertown, N. Y., 12 pp, illus. Information 
on a line of specialty papers for facsimile 
transmission, filtering, electronic laminates, 
and radio and TV speakers. Write on com- 
pany letterhead directly to Knowlton. 
Lithium Products. Lithium Corp. of America, 
Inc., 4 pp Properties and uses of lithium 
metal derivatives and special lithium ceramic 
compounds. 

Ceramic Products. McDanel Refractory Porce- 
lain Co., 16 pp, illus., No. B1-56. Dimensiona) 
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Glass-Bonded Mica. 


Plastics-Impregnated Wood 


Graphite Products. Speer Carbon Co 


Finishes ¢ Cleaning & Finishing 


Corrosion Inhibitor. Solvay 


Hot Dip Galvanized Coatings. 


consumer applications 


Protective Coatings. 


Degreasing Solvent. 


MATERIALS 


thene for cold, dip and bucket cleaning 


»perations 27 
Black Oxide Finish. Du-Lite Chemical Corp 
Information on finishes for blackening 
Also information on Du-Lite cleaner, stripper 
and burnishing compounds 279 
Pont de Nemours 


steel 


Coatings for Rain. E. I. du 
& Co., Inc., Elastomer Chemicals Dept., 8 pp 
illus.. No. 79. December issue of ‘Elastomers 
Notebook discusses a simulated service test 
for checkir the rain erosion resistance of 
paints ceramic and elastomeric coatings 


280 


Pont de Nemours & Co 
Finishes Div 8 pp. illu Bulletins 12 and 13 
discuss the advantages and disadvan- 
tages of two finishing techniques 281 
Rhodium Electroplating. Engelhard Industries 
in Baker Contact Div., 20 pp, illus. Shows 
applications of rhodium plating and discusses 
physical properties of the metal 282 
Bright Nickel Plating. Harshaw Chemical Co 
Scientific Div t pp, illus. Advantages of 
Nubrite bright nickel plating process 283 


Baked-On Coatings. Lithcote 
Inc 4 pp. Information on baked-on phenolic, 
and other protective coating materials 
tanks, tubing and industrial equipment 


285 


Sprayed Metal Coatings. Metallizing Engineer- 
n Co ne 8 pp, illus No. 136 Heat, 
corrosion wear and resistance of 
such sprayed metal aluminum 
zin lead, tin and 286 


Silicone-Base Coatings. Midland Industrial 
Finishes Co., 4 pp. illus Heat, chemical and 
coro 1 resistance, application data and uses 
of sili coatings 


ana 
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uses 


Corp. of America 


epoxy 


abrasion 
coatings as 
nickel 


yne-base 


Insulating Resins. Minnesota Mining & 
Reinforced Plastics Div., 6 pp, illus 
Physical and electrical properties, viscosity 
characteristics and product information on 
epoxy insulating resins 288 


Phosphating Metal Surfaces. Neilson Chemical 
Co., 4 pp, illus. Operational data and advan- 
tages of a cleaning and phosphatizing process 
for treating metal surfaces prior to painting 

289 


Chemical Co 4 


Epoxy 
Mf Co 


Metal Cleaners. Northwest 
pp. Information on immersion, electrolytic and 
spray cleaner for die castings copper 
and aluminum 290 


steel 


Cleaner for Die Castings. Oakite Products 
Inc No. F 10466. Advantages and operating 
instructions for a non-etching, reverse current 
cleaner for zinc die castings 291 
Phosphate Coatings. Parker Rust Proof Co 
4 pp, illus. Use of a phosphate pretreatment 
yn steel sheets and control panels 292 


Plastics Coatings. Prufcoat Laboratories, Inc., 
4 pp, No. 301. Chemical resistance, properties 
and vinyl, acrylic, styrene-butadiene 
epoxy. phenolic and silicone paints for wood, 
metals and masonry 293 
Textured Finishes. Raffi & Swanson, Inc., 4 
pp, No. 115. Describes one coat, sprayable, 
textured finishes for wood and metal 

Electrostatic Painting. Ransbure Electro-Coat- 
ing Corp 16 pp, illus. Explains electrostatic 
spray painting and shows the process used in 
the finishing of various products 295 


uses of 


4 pp illus., 
plastics coat- 
surfaces 


Spraylat Corp 
strippable 
plastics 


Plastics Coating. 
No. M-1. Describes a 
ing designed for protecting 


Technic Inc., 4 pp. Outlines 
bright gold coating on wave- 
switches, alarms, safety de- 

contacts 297 


Gold Coatings. 
use of a hard 
guides, resistors, 
and electrical 


vices 


Aluminum Coating. Arthur Tickle Engineering 
Works, Inc., 4 pp, illus. Gives a step-by-step 
description of a process for bonding aluminum 
to steel. Table compares corrosion resistance 
of aluminum-coated samples with that of 
incoated samples 298 


Phosphate Coating. Turco Products, Inc., 2 pp, 
No. 108-19. Tells how to use a liquid com- 
pound for dip phosphating of iron, steel and 


zinc 299 


Flame Plating. Linde Co., Div. of Union Car- 
bide Corp., 4 pp, illus. Properties and uses of 
flame plated carbide and oxide coatings on 
ferrous and nonferrous metals and glass. 300 
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ENGINEERING 
Materials & Methods 


Joining & Fastening 


Corp 6 pp 
inserts for 
uss 305 


Aircraft Nut 
threaded 


Fasteners. Boots 
illus Information on 
metal assembly and other 
Explosive Rivets. E. I. du Pont de Nemours 
& Co., Inc., Explosives Dept., 32 pp, illus., No 
A-2281. Data on high speed industrial ex- 
plosive rivets and aircraft explosive rivets 304 
Lock, We'd and Clinch Nuts. Grip Nut Co 
12 pp, illus. Specifications and applications 
for Gripco fasteners 306 
Inserts. Groov-Pin Corp. Self-tapping insert 
ised as original equipment, and ior salvage 
and repair of stripped threads 307 
Cold Headed Parts. John Hassall, Inc., 4 pp, 
illus. Outlines cost savings achieved by cold 
heading spacers and certain threaded fast- 
eners 308 
Adhesives. Interchemical Corp., Finishes Div 
8 pp, illus. Lists colors, bases, solvents and 
applicat.ons for the company's line of cements 
and adhesives 309 
Adhesives. Koppers Co., Inc., Chemical Div., 
8 pp, illus., No. C-6-230. Physical and chemi- 
cal properties, and uses of resorcinol-formal- 
dehyde compositions known as Penacuvlite 
Brittle Resins 310 
Steel Nut-Shell Co., 53 pp, illus 
Series of specification sheets giving dimen- 
sional data, part number, weight, type of 
material and finish for self-locking, hex, mini- 
ature, dome and right 
Cold Headed Fasteners. 
Inc illus. Describes cold 
cialties and threaded fasteners 
bon, alloy and stainless steel 
brass and bronze 
Thermosetting Adhesives. Raybestos-Manhat- 
tan, Inc Adhesives Dept 4 pp, No. 650A 
Uses, shear strength values, heat resistance 
and application data for thermosetting adhe- 
sives 313 
Lock Screw Fasteners. Russell, Burdsall & 
Ward Bolt & Nut Co., 3 pp, illus. Advantages 
and dimensions of spinlock screws 314 
Set Screws. Set Screw & Mfg. Co, 28 pp 
illus., No. 21. Information on self-tapping and 
Stainless steel set screws 315 
Self-Locking Fasteners. Simmons Fastener 
Corp., 42 pp, illus., No. 1257. Detailed speci- 
fications, engineering drawings, applications 
and installation data for special self-locking 
fasteners 316 
Cold Headed Fasteners. Progressive 
Div. of Torrington Co., 16 pp. How cold head- 
ing saves waste, improves design and adds 
strength to various types of fasteners 317 
Nylon Screws. Weckesser Co 3 pp. illus 
Installation data for black nylon screws and 
nuts. 318 


sheet 


Fasteners. 


angle steel nuts 311 
Fasteners, 
spe- 
car- 
and 
31 


Quality 
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aluminum; 


Mfg. Co 


Methods & Equipment e Testing 


Corp 
24 pp 
uses of 


Baldwin-Lima-Hamilton 
Instrumentation Div., 
Sizes, prices and 
accessories 323 


Strain Gages. 
Electronics & 
illus No. 4310 
strain gages and 
Metalworking Machine. Cincinnati Milling Ma- 
chine Co., Meta-Dynamics Div 8 pp, illus 
Operational data, advantages and character- 
istics of a metalworking machine used for 
chipless’”’ machining. 324 


industrial Radiography. Eastman Kodak Co., 
X-Ray Div., Rochester 4, N. Y., 140 pp, illus 
price $5. Use of radiography for industrial 
inspection. Write on company letterhead di- 
rectly to Eastman Kodak. 


Heat Treating. C. I. Hayes, Inc 4 pp, illus 
Discusses laboratory and production facilities 
for solving heat treating problems. 325 
Heating Unit. Lepel High Frequency Labora- 
tories, Inc., 1 p, illus. Outlines advantages 
and operation of a high frequency portable 
heating unit for bonding stranded wire and 
localized annealing of spring wire. 326 


Vacuum Furnaces. Kinney Mfg. Div., New 
York Air Brake Co., 28 pp, illus. Describes 
high vacuum furnaces for heat treating, an- 
nealing, brazing, melting, alloying and stream 
degassing of metals. 327 


Electronic Testing Machines. Tinius Olsen 
Testing Machine Co., 40 pp, illus., No. 54 
Operating data and specifications for standard 
electronic physical testing machines from 500 
to 1,000,000-lb capacity 328 


Testing Materials. United States Testing Co., 
Inc., 6 pp, illus. Information on testing, de- 
sign and development of adhesives, ceramics, 
fabrics, metals, plastics and rubber. 330 





Lehigh H makes deep draw... 
passes test with flying colors 


It takes a deep draw to form these cone-shaped lamp shades from .025 in. steel 
sheet at Keystone Lamp Manufacturing Co., Slatington, Pa. The forming die 
frequently gave trouble, causing production to bog down. 

The lamp maker contacted Luria Steel Supply Co., a distributor of Bethlehem 
tool steel. “We know the job is difficult,” they said, “but perhaps you ean tell us 
about a tool steel that will withstand such a deep draw.” 

The Luria representative had seen such problems before. “I’d recommend 
Lehigh H,” he told them. “I’ve seen it handle plenty of tough applications. It has 
all the stamina you need for this job, and then some.” 

The Lehigh H die, hardened to Rockwell 
C60, performed just as he said it would. It 
had high surface hardness to prevent pickup 
and galling. Because of its high wear-resist- 
anee, it averaged 200,000 shades, a substantial 
increase. Only .010 in. had to be removed when 
redressing was necessary. 
Lehigh H (AISI D-2) is our standard high-carbon, 
high-chromium grade of air-hardening tool steel. It is a 
deep-hardening grade with high compressive strength. 
It has high wear-resistanee, plenty of toughness, and 
minimum size change during heat-treatment — the char- 
acteristics you need most for maximum production. 


TYPICAL ANALYSIS 
Carbon 1.55 Chromium 11.50 Molybdenum 0.80 
Manganese 0.40 Vanadium 0.90 





The best way to appreciate the advantages of Lehigh H 
is to put it to work. A trial run in your shop can be 
arranged by your local Bethlehem tool steel distributor. 


BETHLEHEM TOOL STEEL 
ENGINEER SAYS: 


. You Can Remedy 
ey Fati gue-Failures 


Chisels and other tools which are sub 
jected to repeated stresses often fail 
suddenly. Because these tools are made 
from shock-resisting steel, the sudden 
failures can appear mysterious. How- 
ever, close inspection of the failed parts 
often reveals that the failures were not 
sudden at all. They occurred because a 
erack progressed part way through the 
section, followed by sudden fracture of 
the remaining section. 

Fatigue-fractures have a character- 
istic, smooth-rubbed surface where the 
initial crack opened up, plus an inner 
crystalline zone revealed by the final 
sudden break. Often the smooth-rubbed 
surface shows parallel “oyster-shell” 
markings, and sometimes, evidence of 
rusting. 

As a rule, fatigue-failures begin at 
a stress-concentration point, such as a 
notch, a poor fillet, tool mark, accidental 
nick, or deep stamping. The proper cure 
is to correct such design or mechanical 
faults promptly. 


USE UPSET-FORGED DISCS FOR 
ALUMINUM EXTRUSIONS TOOLING 
Bethlehem produces a full line of upset- 
forged dises for the manufacture of dies 
for aluminum extrusions. The dises are 
forged by expert hammer crews. They 
are finished in ring dies to insure good 
section. You can choose from two grades 
of tool steel—Cromo-WV, chrome-moly 
tungsten-vanadium (H-12), and Cromo- 
High V, chrome-moly-high vanadium 
(H-13). Each grade has good resistance 
to erosion and heat-checking. 


For more information, turn to Reader Service card, circle No. 429 
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How NS solved another 
special wire problem 
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REMOTE CONTROL cable for jet aircraft is made of layers of 
high-tensile National-Standard wire wound around a stranded core. 
Heavy outer wire provides helix or worm-gear surface for meshing 
with hobbed wheels. 





al National-Standard wire 
helps fly new jet-liners 


When the age of commercial jet 
transportation in the U.S. began last 
January, giant jet-liners inaugurated 
flights across the country at speeds 
over 600 mph. To control these new 
aircraft swiftly and easily requires 
control cables of the utmost reliabil- 
ity, efficiency and endurance. 


NEW COMMERCIAL JET- 
LINERS, as well as many military 
aircraft, are flying now with a unique 
remote control cable system made of 
special high-tensile wire wound around 
a stranded core with a heavy outer 
wire of stainless steel wound to a pitch 
of 10 per inch. This outer wire acts as 
a helix to engage hobbed wheels with- 
in the various system control boxes. 


NATIONAL-STANDARD ENGI- 
NEERS worked closely with a con- 
trol-cable system manufacturer to de- 
velop wire of just the proper alloy 
and rugged physical properties re- 
quired to withstand extreme tempera- 


ture and flight stress variations. 
National-Standard submitted wire 
samples to microstructural studies 
and physical tests to assist the cus- 
tomer in determining the conditions 
that would allow bending cable around 
pulleys without giving a permanent 
set to the cable. In addition, alloy 
steels with various coatings were tested 
to improve wear and galling resist- 
ance for various applications. The re- 
sult was the development of a special 
stainless-steel wire that exceeded rigid 
specifications. 


EXPERIENCED ENGINEERING 
HELP, of this kind, for jobs requiring 
high-quality wire to meet special or 
unique applications, is available to 
you from National-Standard. For any 
of the many thousands of applica- 
tions where only special wire will solve 
the problem, let National-Standard 
engineers go to work for you. Write 
for additional information to National- 
Standard Company, Niles, Michigan. 


Manufacturer of specialty wire and metal products 


NATIONAL =) STANDARD 


DIVISIONS: NATIONAL STANDARD, Niles, Mich.; tire wire, stainless, music spring and plated wires « WORCESTER WIRE 
WORKS, Worcester, Mass.; high and low carbon specialty wires e WAGNER LITHO MACHINERY, Secaucus, N. J.; metal decorat- 
ing equipment e ATHENIA STEEL, Clifton, N. J.; flat, high-carbon spring steels « REYNOLDS WIRE, Dixon, III.; industrial 
wire cloth e CROSS PERFORATED METALS, Carbondale, Pa.; decorative, commercial, and industrial perforated metals. 














=> 


cee © 


NATIONAL- | q 
STANDARD i 
engineers made in- i 
tense microstruc- 
tural and tensile 
studies of sample 
wire to find exact 
physical properties 
of the alloy to meet 


ae 


ht 
a 


| i 
- 
ty i 
. iw 
* 


bh 


.'s 


FLEXIBLE CABLE engages accurately with specially hobbed wheels housed in control boxes. This 
combination requires special cable wire that will not take permanent set and will provide smooth, 
hard bearing surface for cable inside conduit. 


strict aircraft con- 
trol specifications. 
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. «- consider the advantages of ALITE 


If you are designing a new product, or seeking new 
ways of improving existing ones, designing for Alite 
high-alumina ceramic may be your most profitable 
approach. 


Because of its unique physical, chemical and elec- 
trical properties, this rugged and versatile material 
has proved successful in many highly critical appli- 
cations, thus solving difficult design and production 
problems in a wide range of industrial fields 


Alite withstands high heat, shock and abrasion. 
Permits you to design for higher temperatures and 
greater strength. It can be supplied in practically any 
shape, finished to exacting tolerances. Alite has 
excellent properties for use as bushings, bearings, 
valve seats, pump parts, wear plates, wire guides, 
spools and cores. Any job that demands high 
mechanical strength and wear resistance, chemical 
resistance, or reliable performance at elevated tem- 
peratures, is a possible application for Alite. 


ALITE pivision 


Important ALITE properties 
® Extremely hard, strong, chip-resistant 
® Chemically inert—cannot rust or corrode 


Vacuum-tight—can be metalized and bonded to 
metal for hermetic seals 


High thermal shock and heat resistance— 
working temperatures to 1600°C. 


Remains stable under nuclear radiation 
Low thermal expansion 
Excellent dielectric characteristics 
For complete description of Alite, plus data on 


Alite Ceramic-to-Metal Seals, write for Bulletins 
A-7R and A-20. 


BOX 119 ORRVILLE, OHIO 


New York Office ~ 60 East 42nd St. 
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CARMET INDEXABLE INSERTS 
NOW LAPPED TO A MIRROR FINISH 


to reduce chip wear and increase tool life 





New Handy Plastic Slide Package 


Individual pockets of heavy gauge, clear 
acetate now make it easy to check your 
Indexable Insert stock. Slides open for 
instant dispensing. Cardboard back car- 
ries Style, Grade and Quantity numbers 
plainly stamped. An index of grade mark- 
ings of Indexable blanks for quick identi- 
fication is included. 


WRITE FOR FREE CATALOG C-16 
“Carmet Cemented Carbides for Industry” 


This 32-page first edition has prices and 
complete specifications on Carmet’s full 
line of cemented carbide tipped tools, 
Indexable Inserts, blanks and _ holders. 
Speed and feed charts, grade comparisons, 
ordering information included. 


ADDRESS DEPT. MM-16 


eoeeere eevee 
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Here’s another Carmet “first”? that cuts machining 
costs. Top surfaces of Carmet Indexable Inserts in all 
grades are now lapped with a super-fine grit diamond 
wheel to a bright mirror finish. And prices stay the same. 
Chips just slip by on contact, so cratering and chip 
wear are reduced to a minimum. This low micro-inch 
finishing makes cutting edges stronger, too. Burrs and 
feather edges that contribute to early chipping are 
actually honed away. Cutting is cooler and more even. 
The tendency of some materials to stick is greatly 
reduced. Seating of the insert is highly improved to 
minim’ e the hazard of breakage when clamping. 
Your Carmet distributor has Indexable Inserts in 
stock. He knows carbide tooling. Call him for any 
information you may want on grade selection, tool 
design or tool holder styles to make your current jobs 
more profitable. Or write Allegheny Ludlum Steel 
Corporation, Carmet Division, Detroit 20, Michigan. 


wsw-7401 


CEMENTED CARBIDE DIVISION OF 
ALLEGHENY LUDLUM STEEL CORPORATION 


¥ 


For more information, turn to Reader Service card, circle No. 492 


APRIL, 1959 « 





MUELLER BRASS CO. 
OFFERS / WAYS TO 
PRODUCE YOUR PART 


Mueller Brass Co., because of its diversified manufacturing facilities that encompass a wide 
range of fabricating methods, is in the unique position of being able to offer you, the 
purchaser, an intelligent, unbiased analysis and recommendation of the best, most economical 
method by which your particular part can be produced. As the result of over 40 years’ 
experience, the “Methods Analysis Department” has at its command complete knowledge of 
the advantages and limitations of each production process. After receiving detailed knowl- 
edge concerning the end use of the part, material specified, conditions under which it must 
operate and other pertinent factors, these analysis engineers make their recommendations. 
Every detail is considered. In many cases, methods analysis engineers recommend a simple 
design change that makes practical a much more economical 
method of production. This technical service, offered only by 
Mueller Brass Co., is given to each individual inquiry and is your 
assurance that you will get the best product at the best price... 


made the one best way .. . by Mueller Brass Co. 


Send today for free technical literature on any one or all of the 
seven fabricating methods. 





FORGINGS 


Production equipment is 
available to produce press, 
hammer or cored forgings of 
any practical shape in sizes 
ranging from a few ounces 
to 150 Ibs. in brass, bronze, 
aluminum and magnesium 
in 27 standard, as well as 
special, alloys. 





COLD-PREST® 
IMPACT EXTRUSIONS 


Mueller Brass Co. has com- 
plete machinery for producing 
Cold-Prest impact extrusions 
of aluminum, copper, brass, 
bronze and steel. Extrusions 
up to 28” in length are possi- 
ble, depending on wall thick- 
ness and other design details. 
Parts can be designed having 
ribs, flutes, splines or bosses 
. . with multiple wall diam- 
eters and with uniform or 
tapered wall sections. 








TO THE STANDARDS 
OF AMERICAN INDUSTRY 
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SCREW MACHINE 
PRODUCTS 


Mueller Brass Co. has one of 
the world's largest automatic 
screw machine departments 
fabricating both ferrous and 
non-ferrous custom parts. We 
can produce an infinite vari- 
ety of shapes and sizes from 
Ye” to 3%" in wide range of 
free cutting and specialized 
alloys. Complete facilities for 
all secondary and finishing 
operations, as well. 





POWDER METAL PARTS 


Mueller Brass Co. can supply 
precision Sinteel® powder 
metal parts in wide range of 
sizes and metals at high 
production rate. Parts avail- 
able from iron, brass and 
copper alloys. Parts may be 
ordered with such character- 
istics as self-lubrication, con- 
trolled porosity and good 
electrical and magnetic 
properties. 





MUELLER BRASS CO. 


DESIGN ENGINEERING 


Formerly Materials & Methods 








..eand our methods analysis service 
helps you determine which is the best 


...and most economical method 





SAND CASTINGS 


We specialize in the produc- 
tion of pressure-tight red 
brass castings. We utilize 
both metal match plate and 
wood patterns. Facilities in- 
clude tool room and pattern 
shop, electric melting fur- 
naces, high capacity core 
room and both bench and 
floor molding equipment to 
handle wide range of sizes. 














FORMED COPPER 
TUBE 


Mueller Brass Co. has modern 
facilities for forming seam- 
less copper tube into a multi- 
tude of shapes. Forming 
methods used include bend- 
ing, spinning, expanding or 
swedging, upsetting, flaring, 
flattening, beading and 
grooving, drilling and pierc- 
ing, machining and joining. 
Formed copper tube coils are 
also available as single, 
double, spiral and serpentine 
shapes. 


HURON 2 


For more information, turn to Reader Service card, circle No. 475 
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PLASTIC INJECTION 
MOLDING 


Injection molding of plastic 
parts is still another process 
offered by the Mueller Brass 
Co. Parts are molded from 
such plastics as— nylon, poly- 
ethylenes, polyvinyl chloride, 
styrenes, linear acetal, chlo- 
rinated polyether, polycar- 
bonates or polypropylene,de- 
pendent on part application. 


MICHIGAN 








MAN FROM 
MUELLER BRASS CO, 


Since only Mueller Brass Co. 
can produce your part by all 
the methods, only the Man 
From Mueller Brass Co. can 
give sound advice on the one 
best method of production. 
Over 40 years of research, 
engineering, manufacturing 
and marketing experience 
stands behind him. When you. 
are specifying and purchas- 
ing fabricated metal parts, 
call in the MAN FROM 
MUELLER BRASS CO. 
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LAUNCHING AT SEA. Unarmed as it roars skyward, the 
Terrier guided missile is armed in the air by action 


of “heavy metal” counterweights. Most “heavy metals’ 
contain 6-7% Nickel. Official U. S. Navy photograph. 


’ 


How the Terrier “unmuzzles”’ itself 


The Navy’s Terrier guided missile is 
“muzzled” as it streaks from its 
launching into the sky. A 
safety mechanism keeps the missile 
from exploding prematurely even un- 
der severe shock conditions, 


vessel 


Cocking action is automatic. At a 
minimum safe distance from the 
deck, the force of acceleration de- 
presses spring-loaded weights. Their 
movement cocks the missile. 

The weights are made of Fansteel 
77* metal, one of a group of high- 
density tungsten alloys containing 
Nickel and copper which are de- 
scribed by the simple but expressive 
term, heavy metal. 


Heavy metal packs a lot of weight 
into a little space. It weighs half 
again as much as lead, yet is strong- 
er than structural steel. 


Tungsten is heavy by itself, of 
course, but is relatively difficult to 
shape. By combining it with Nickel 
by powder metallurgy, the Nickel 
and tungsten powders can be formed 
into shapes that require very little 
further finishing. 


Many other uses. In addition to the 
partnership of weight and worka- 
bility, heavy metal offers another 
desirable combination: good corro- 
and moderate 
foursome is responsible for 


sion resistance cost. 


This 


bringing heavy metal more and more 
jobs daily — jobs ranging from elec- 
trical and electronic parts to radia- 
tion shielding and vibration damping. 


Do you have a metal problem weigh- 
ing you down? Perhaps one that in- 
volves corrosion... high cr low tem- 
peratures ... stress... fatigue... 
or other troublesome service condi- 
tions? Talk it over with us. Nickel 
alloys offer many unusual properties, 
and can very likely prove useful in 
lightening your burden. 

ark of Fanstee!l Metallur 


*Registered trader 


The International Nickel Company, Inc. 
67 Wall Street gaa, New York 5, N.Y. 


INCO NICKEL 


NICKEL MAKES ALLOYS PERFORM BETTER LONGER 


ENGINEERING 
Materials & Methods 
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“WEIRKOTE WON'T PEEL OR FLAKE—-AND CAN END THE NEED 
FOR FURTHER CORROSION PROTECTION AFTER FABRICATION." 


. A zinc-coated steel sheet that won’t peel or flake, even under the severest fabri- 
cating stresses? 


. Precisely. Weirkote’s made by a continuous process. The zinc is so integrated with the 
steel that even the toughest “torture” tests of fabrication leave that bonded coating WEIRTON 
intact. You can work Weirkote to the very limits of the steel itself! STEEL! 


. Our products are pretty intricate—take lots of flexing, crimping and so on. What about L compan’ J 
those hard-to-reach places? 


. Weirkote’s zinc coating is so uniform—protects even the most complicated parts. WEIRTON STEEL 
Q. So with Weirkote you bypass the need for further corrosion protection? COMPANY 


. You get the picture! Think of the time, labor, space—the costly capital outlay—you WEIRTON, WEST VIRGINIA 
save. Better steel products at far lower costs—that’s Weirkote for you! @ divulen of 


Send for free booklet that details the time-and-cost-saving advantages of skin-tight zinc-coated NATIONAL STEEL ' CORPORATION 
Weirkote. Just write Weirton Steel Company, Dept. E-2, Weirton, West Virginia. = 


For more information, turn to Reader Service card, circle No. 418 
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THERMOMETAL' for 


dependable temperature, 
electrical current and 
voltage control applications 





CONTACTS 




















| 
tien’) 

Leading manufacturers depend upon the out- 
standing performance of Thermometal in elec- 
trical appliances, thermal cutouts, heating con- 
trols and many other applications involving the 
indication and accurate control of temperatures, 
electrical currents, voltages, etc. Thermometal is 
supplied in strip form, rolled and slit to close 
tolerances and tempered to specification. Ther- 
mometal elements and sub-assemblies are also 
supplied to specifications, with or without con- 
tacts attached, Send for literature. 


H. A. WILSON DIVISION * U.S. HIGHWAY 22 
UNION, N. J. 


H. A. WILSON 


DIVISION WRITE FOR LITERATURE 


MEST Div ONS) AMERICAN PLATINUM @ SILVER DIVISION, AMERSIL QUARTZ DIVISION; BAKER CONTACT DIVISION, BAKER DENTAL DIVISION, BAKER SETTING DIVISION, 
BAKER PLATINUM DIVISION, CHEMICAL DIVISION, EAST NEWARK INDUSTRIAL CENTER, HANOVIA LAMP DIVISION, HANOVIA LIQUID GOLD DIVISION, IRVINGTON-BAKER 
INSTRUMENT DIVISION, RESEARCH AND DEVELOPMENT DIVISION, H A WILSON DIVISION 
ENGELHARD INDUSTRIES OF QUEBEC, LTD MONTREAL, ENGELHARD INDUSTRIES, 
MELBOURNE, SOCIEDAD SURAMERICANA DE METALES PRECIOSOS &. A 
JOHANNESBURG. ASSOCIATED COMPANIES 
CHARLES ENGELHARD, INC., NUCLEAR CORP OF AMERICA, INC., 


REFINING DIVISION, DO & MAKEPEACE DIVISION, NATIONAL ELECTRIC 

MPANIES AGROAD ENGELHARD INDUSTRIES OF CANADA, LTD TORONTO, 
LONDON, ENGELHARD INDUSTRIES A. G. ZURICH, ENGELHARD INDUSTRIES PTY.. 
INDUSTRIE ENGELHARD &.PF. A. ROME, ENGELHARD INDUSTRIES OF SOUTHERN AFRICA, 
SOUTH AFRICAN FOREST INVESTMENTS LTO., SOUTH AFRICA, AZOPLATE CORPORATION, 
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look to Amersil for all 





high purity fused quartz 
qi requirements. 





Amersil manufactures and fabricates high purity 
fused quartz for ultraviolet transmission applica- 
tions, laboratory ware and production equip- 
ment. These products include standard apparatus, 
plain tubing in many intricate fabrications, cru- 
cibles, trays, cylindrical containers and piping 
in a full range of sizes up to 25” in diameter. 
Ingots and plates are available in general com- 
mercial quality as well as in special optical 
grades. Amersil engineers are also prepared to 
assist in developing fused quartz and silica equip- 
ment for special requirements. Send for bulletin. 


AMERSIL QUARTZ DIVISION * 685 RAMSEY AVENUE 
HILLSIDE, N. J. 


AMERSIL 
QUARTZ 
DIVISION 





ACME TIMBER INDUSTRIES LTO., 


a simplified mirror-bright 
silver plating process 





Here is the most efficient, simple procedure to 
protect electrical electronic and lamp compo- 
nents with a mirror-bright silver finish—through a 
complete range from flash to heavy deposit. The 
procedure is easy, economical and non-critical 
with little or no polishing required. Silva-Brite is 
a clear, water-white solution, enabling the oper- 
ator to observe work as it is being plated. Uni- 
formly good results are attained with current 
densities ranging from 10 to 40 amperes per 
square foot. Normal room temperature opera- 
tion minimizes fumes and tendency toward bath 
decomposition. Send for descriptive data together 
with detailed plating procedures. 


AMERICAN PLATINUM & SILVER DIVISION 
231 N. J. RAILROAD AVENUE, NEWARK, N. J. 


AMERICAN 


ad 


fine wire 


for every application 


Here, you will find a thoroughly dependable 
source for fine wire of ductile and non-ductile 
materials for every application. Special processes 
have been developed for bare drawing wire as 
fine as .0004”. Where smaller fine wire is re- 
quired, the Wollaston Process for ductile metals 
and the Taylor and Extrusion methods for non- 
ductile materials are employed. All standard fine 
wire requirements are stocked for prompt deliv- 
ery. Full facilities are available for the production 
of fine wires made to your own specifications. 


BAKER PLATINUM DIVISION * 113 ASTOR STREET 
NEWARK, N. J. 


& SILVER 7 , 
WARD INOUE TRLES. sna) be 


DIVISION Canecee 


Ss: 
saeeurteve ooets* 


w JERSEY 
13 ASTOR STREET NEWARK 2 NE 
1 


For more information, turn to Reader Service Card, circle No. 394 
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Here are the “basic ingredients” in 
some of today’s most advanced design 
concepts . . . Norton Ceramic Ma- 
terials. Exceptionally versatile, these 
exciting materials are meeting operat- 
ing requirements of products and proc- 
esses across industry. 

Norton Ceramic Materials offer de- 
sign engineers a wide range of out- 
standing physical, chemical, thermal, 
and electrical properties. What’s more, 
they provide interesting combinations 
of these properties. For example: 
CRYSTOLON* silicon carbide provides 
high thermal conductivity as well as 
exceptional thermal strength; ALUN- 
DUM* aluminum oxide has excellent 
chemical stability in addition to good 
abrasion resistance; MAGNORITE* mag- 
nesium oxide offers high purity, ther- 
mal and electrical resistance; fused 


Dynamic Ideas in Engineering... 


i thrive on Norton ceramic materials 


zirconium oxide is today’s highest 
melting point material available in 
tonnage quantities and it’s immune to 
both reducing and oxidizing atmos- 
pheres. And each product has many 
other invaluable properties. 

Think of Norton Ceramic Composi- 
tions as essential components in 
equipment for metal and chemical proc- 
essing, electrical, electronic, ceramic 
and nuclear applications . . . as “the 
answer’”’ to literally hundreds of design 
problems. They’re manufactured to 
meet highly exacting standards of 
purity, density, shape, size and wear 
resistance . . . available in granular 
and in fabricated form to meet your 
requirements efficiently and economi- 
cally. For complete details, write for 
“‘Norton REFRACTORY GRAIN’’. NORTON 
ComPANY, Refractories Division, 343 
New Bond Street, Worcester 6, Mass. 
*Trade-Marks Reg. U. S. Pat. Off. and Foreign Countries 


WNORTONF 


REFRACTORIES 
Engineered... Fy ... Prescribed 














Making better products ...to make your products better 
NORTON PRODUCTS Abrasives + Grinding Wheels + Grinding Machines + Relractories + Electrochemicals — BEHR-MANNING DIVISION Coated Abrasives + Sharpening Stones + Pressure-Sensitive Tapes 


For more information, turn to Reader Service card, circle No. 505 
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CHROMATE COMPOUNDS 
STOP CORROSION before it starts! 


Long before the first drop of water 
contacts metal in any large recircu- 
lating water system, steps should be 
taken to prevent corrusion. 

Early in the design stage, plan on 
adding a chromate inhibiting com- 
pound to recirculating water—from 
the moment operation starts. That 
way, clean metal stays clean. Chro- 
mate inhibiting compounds will also 


Mutual Chromium Chemicals 


Potassium Bichromate 
Potassium Chromate 
Ammonium Bichromate 
Koreon (one-bath chrome tan) 


Sodium Bichromate 
Sodium Chromate 
Chromic Acid 


SOLVAY PROCESS 
DIVISION 
61 Broadway, New York 6, W. Y. 


Mutua Chromium Chemicals are available through dealers and 
Sotvay branch offices located in major centers from coast to coast. 


For more information, turn to Reader 


arrest corrosion in older systems 
that have been operating without 
protection, even where rust and 
scale make it more difficult for in- 
hibitors to reach and protect the 
metal. 

Chromates work two ways: they 
make waters non-corrosive while 
making metal surfaces corrosion- 
resistant. Chromate inhibiting com- 
pounds are easy and inexpensive to 


use. Since conditions and equipment 
vary, a variety of compounds are 
available to meet individual require- 
ments. 

For the names of manufacturers 
of corrosion inhibiting compounds 
containing Mutual Chromium 
Chemicals, or information on Mu- 
tual Chromium Chemicals, mail the 
coupon below. 


Please send: 


MUTUAL CHROMIUM CHEMICALS 
SOLVAY PROCESS DIVISION 
Allied Chemical Corporation 

61 Broadway, New York 6, N. Y. 


List of manufacturers of corrosion inhibiting 


compounds. 


I 
I 
I 
I 
I 
I 
| 
I 
1 © Booklet “Mutual Chromium Chemicals.” 
I 
I 
I 
I 
I 
I 
I 


Name 
Company __ 
Street_ 


City_ 


Service card, circle No. 


Position__ 


Zone State__ 
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NOW AVAILABLE... 


TYPES OF 


AMERIPOL 
MICRO-BLACK 
MASTERBATCH 


TYPE 4650 


A high dispersion carbon black masterbatch con- 
sisting of HAF black in a rosin acid emulsified 
cold polymer. Composition: Type 1500 Ameripol, 
100 parts; HAF black, 55 parts; heavy processing 
oil, 10 parts. For tires, premium quality tread rub- 
ber, mechanical goods, extruded goods. 


TYPE 4651 


A high dispersion carbon black masterbatch con- 
sisting of HAF black in a rosin acid emulsified 
cold polymer. Composition: Type 1500 Ameripol, 
100 parts; HAF black, 62.5 parts; heavy process- 
ing oil, 12 parts. For tires, premium quality tread 
rubber, mechanical goods, extruded goods. 


TYPE 4652 


A high dispersion carbon black masterbatch with 
a high loading of medium thermal black in a 
rosin acid emulsified cold SBR copolymer. Com- 
position: Type 1501 copolymer, 100 parts; 
medium thermal carbon black, 150 parts. For 
mechanical goods, floor matting. 
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TYPE 4654 


A high dispersion carbon black masterbatch of 
ISAF black in a rosin acid emulsified cold SBR 
copolymer. Composition: Type 1500 copolymer, 
100 parts; ISAF black, 52 parts; heavy processing 
oil, 10 parts. For tires, premium quality tread 
rubber. 


TYPE 4655 


A high dispersion carbon black masterbatch of 
HAF black in a rosin acid emulsified SBR copoly- 
mer. Composition: Type 1500 copolymer, 100 
parts; HAF black, 52 parts; heavy processing oil, 
10 parts. For tires, premium quality tread rubber, 
mechanical goods, extruded goods. 


TYPE 4750 


A high dispersion carbon black masterbatch of 
HAF black in a highly aromatic oil extended, 
mixed acid, SBR copolymer. Composition: Type 
1712 oil extended copolymer, 137.5 parts; HAF 
black, 75 parts. For tires, medium quality tread 
rubber. 


TYPE 4751 


A high dispersion carbon black masterbatch of 
FEF black in a naphthenic oil extended, all fatty 
acid, SBR copolymer. Composition: Type 4700 
oil extended copolymer, 150 parts; FEF black, 100 
parts. For low cost tread rubber, automotive ex- 
trusions, mechanical goods, floor matting. 








Now you can select the right black masterbatches for 
your particular products from seven high-dispersion 
types offered by Goodrich-Gulf. 

These Ameripol Micro-Black masterbatches will 
help you improve your process control, mix rubber 
recipes easier and faster, reduce handling and com- 
pounding costs, and gain superior dispersion over 
conventional dry mixes. Here’s why. 

High liquid-shear agitation in the Goodrich-Gulf 
process assures thorough dispersal of carbon black 
at the latex stage, just before coagulation, in the 
production of Micro-Black masterbatches. You get 
better batch uniformity. Greater abrasion resistance 
in your finished products. 


See how you can cut costs with Ameripol 
Micro-Black. You eliminate a weighing and mix- 


ing operation, and a messy clean-up problem, be- 
cause carbon black is already integral with the com- 
pound. Warehousing is simplified because you 
eliminate one raw material. Handling is easier, too, 
because Micro-Black is shipped bareback. It does 
not cold flow. 


New data book—For 
complete information 
on all seven of these 
black masterbatches, 
write for new illustrated 
Micro-Black data book. 


Goodrich-Gulf Chemicals, Inc. 


3121 Euclid Avenue, Cleveland 15, Ohio 


Type 


' 


y yp 
__| 4650 | 4651 


Chemical 
Properties 


Volatile matter, % 
Ash, % 

Rosin acid, % 
Rosin soap, % 
Organic acid, % 
Mixed acid, % 
Fatty acid 


Physical 
Properties 
(Cure 50’ @ 292° F.) 
Tensile, psi. 
Elongation, % 
Modulus, 300%, psi. 
Hardness, Shore A 
Compound viscosity, 
ML4 @ 212° F. 


Test Recipe 

Ameripol 150.0 156.0 

Zinc oxide 5.0 5.0 

Sulfur 2.0 2.0 

Stearic acid 1.5 1.5 

Benzothiazyldisulfide 2.0 2.0 
160.5 166.5 


—— | — 


Type 


250.0 147.5 147.5 
5.0 5.0 5.0 
2.0 2.0 2.0 
1.5 1.5 1.5 
2.0 2.0 2.0 

260.5 158.0 158.0 


—s —— 


NOTE: Above data based on the test recipes indicated. They are given for information 
only, as we cannot accept responsibility for operations not under our direct control. 


For more information, turn to Reader Service Card, circle No. 412 











THE TOUGH, HARD ABS PLASTIC = 
from BORG-WARNER 


a 





ao 


Better in more ways than any other plastic! 


Cycolac’s unique combination of properties gives Cycolac, you can simplify basic construction, take 
you unlimited freedom in product design coupled advantage of molded contours, forms and shapes 
with new economy and speed in production! You unobtainable or too costly in other materials. And 
get outstanding strength and rigidity without in- you get every advantage, every economy of high- 
creasing wall thickness — you get corrosion, stain speed injection molding or vacuum forming. 

and temperature resistance — less overall weight 

— sparkling colors and hard, glossy surface. With WRITE FOR COMPLETE TECHNICAL INFORMATION! 


® Superior Impact Strength —even at ® Wide Range of Colors 


Low Temperatures 
aint , ® Good Electrical Properties 
® Rigidity —even at High Temperatures 
® Hard, Glossy Surface ® Dimensional Stability 


® Corrosion, Stain Resistance ® Outstanding Performance 


PACESETTER IN 


Division of BORG-WARNER + Washington, W. Va. 


re | rbon also represented by: 
WEST COAST: Harwick Standard Chemical Co., Los Angeles, Cal. 


CHEMICAL CANADA: Dillons Chemical Co. Ltd., Montreal & Toronto 


EXPORT: British Anchor Chemical Corp., New York 


SYNTHETIC RESINS 


For more information, turn to Reader Service card, circle No. 541 
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YOU'LL FIND GOLD 
IN THIS NEW 25 POUND OLIN ALUMINUM INGOT! 




















Now, a 25 pound ingot from Olin Aluminum. 
Consider its advantages for you! 

Smaller size. Easier to store, easier to gauge metal supply for 
closer control. 

Lighter weight. 25 Ibs. vs. 30 Ibs. Greatly increases handling 
efficiency. 

Deeper notches. Easier to break. Saves time, eases work load. 
More sections. 3 notches, 4 sections vs. 2 notches, 3 sections. 
Reduces waste. 

Same price per pound as 30 Ib. ingot. Olin Aluminum is the 
only prime supplier producing a 25 pound ingot, and at no 
additional cost. 

America’s new major aluminum producer, Olin Aluminum, is 
also the newest source of profitable ideas for foundrymen. 
Take advantage of it. Contact your nearby Olin Aluminum 
Sales Office or Authorized Distributor of casting alloys. 
Ask for our pig and ingot technical data bulletin. 
Metals Division—Olin Mathieson Chemical Corporation, 
400 Park Avenue, New York 22, New York. 


Symbol of New Standards of Quality 
and Service in the Aluminum Industry 
LUMINUM 


For more information, turn to Reader Service card, circle No. 459 
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this is GRAPHITAR. 


(CARBON-GRAPHITE) 
eeeeeeveeeeeeeeeeeeeeeeeeeeeee 


successful in a wide variety of applications 


MOVIE PROJECTOR built by Bell & Howell 
Company utilizes GRAPHITAR bearing in the front —__ 
reel assembly. The company installs GRAPHITAR 

bearings in five models of their Filmosound line of 

16mm sound motion picture projectors, used widely 

in schools, churches and in industry. The GRAPH- 

ITAR bearings have been used continuously in this 

line of equipment for more than 15 years . . . and 

have given outstanding, maintenance-free perform- 

ance. The hardness and self-lubricating qualities of 

GRAPHITAR aid in the smoothness and quietness 

of operation in this equipment. 


SOLENOID VALVES manufactured by Valcor 
Engineering Co. for use in guided missiles incor- 
porate a floating seal of GRAPHITAR. This seal 
is a precise, optically flat GRAPHITAR disc 
which floats in the plunger. A slight pressure, from 
either direction, moves the disc against an equally 
optically flat, stainless steel seat, sealing perfectly. 
Solenoid valve improves with use due to unique 
self-lapping action of GRAPHITAR. 


THE UNITED STATES 


GRAPHITAR® cargon-crapnits © GRAMIX” powoer merauurey © MEXICAN crapnire prooucts © USG® prusues 
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HERMETICALLY SEALED 
MOTOR-PUMPS have been developed by 


Westinghouse Electric Corporation to handle 
radioactive water with zero leakage. The thrust 
bearings utilized in these pumps are self-equal- 
izing, water-lubricated, pivoted-pad bearings with 
inserted carbon-graphite (GRAPHITAR) bearing 
surfaces. The radial sleeve bearings are also made 
of GRAPHITAR and are designed to be lubri- 
cated by the pumped fluid only, in this case, radio- 
active hot water. These same pumps have proven a 
convenient means of pumping high temperature 
fluids for a number of nuclear reactors and other 
high pressure, high temperature fluid applications. 





SMALL ROTARY PUMP manufactured by 
Procon Pump and Engineering Company utilizes 
liner, vanes, end-plate bearings and seal ring of 
GRAPHITAR. The four GRAPHITAR rotor-vanes 
run directly against the GRAPHITAR liner. By run- 
ning GRAPHITAR against GRAPHITAR, the self- 
lapping, self-lubricating and astonishingly long- 
wearing qualities of GRAPHITAR are employed to 
full advantage. Procon pump operates at close to 
100° efficiency . . . indefinitely. 


Detailed design data with 
typical applications, proper- 
ties and characteristics of 
versatile GRAPHITAR are in- 
cluded in Bulletin #20. Write 
for your free copy. 


. . 
7 ee 
. 
Peeeceeee® 


GRAPHITE COMPANY 
DIVISION OF THE WICKES CORPORATION, SAGINAW 3, MICHIGAN 


APRIL, 1959 + 65 





¥%" O.D. COPPER TUBING 





Ye" O.D. COPPER (CAPILLARY) TUBING 


BRASS BODY TUBING 


Yo" O.D. COPPER TUBING 


“Everybody talks about the weather...” 


WOLVERINE TUBE HELPS RANCO 
ACHIEVE YEAR ‘ROUND AIR 
CONDITIONING COMFORT! 


Blow hot. . . blow cold . . . whatever the weather, the 
reversing valves manufactured by Ranco Incorporated, 
Columbus, Ohio, act as the nerve center for providing 
the right type of climate to meet either condition. 


Ranco reversing valves control heat pump operation in 
air conditioning units—both window and central types. 
In cold weather, these units extract heat from outside air 
and circulate it indoors—in summer the cycle is reversed 


with heat gathered from indoors released outside. 


Wolverine Tube manufactures much of the copper and 
brass tubing used by Ranco in manufacturing its revers- 
ing valves. 


CALUMET @ HECLA. INC 
ALUME . 


Among this tubing is Wolverine Capilator®—the tiny 
capillary tubing for precision metering of liquids and 
gases. The valve body proper is formed from Wolverine 
brass tubing and the ports leading to the compressor 
and inside and outside exchangers are manufactured 
from Wolverine copper tube. 


Wolverine Tube is proud that its tubular products are so 
widely used by Ranco and other leading manufacturers 
throughout American industry . . . believes that this is 
the result of its Tubemanship program from which comes 
tubing conceived in research and sound engineering and 
backed by years of experience. 

If your company uses copper, copper alloy or aluminum 
tubing get the Wolverine story before you order again. 
Just write for your free copy of the ““Measure of Tube- 
manship.”’ Do it today 


WOLVERINE TUBE 





DIVISION OF 
CALUMET & HECLA, INC. 
17258 Southfield Road 
CO ee oe eee ee 


PLANTS IN DETROIT, MICHIGAN AND DECATUR, ALABAMA. SALES OFFICES IN PRINCIPAL CITIES 


EXPORT DEPT. 1) E. 40TH ST.. NEW YORK 16, N.Y. 


For more information, turn to Reader Service card, circle No. 542 For more information, circle No. 496 > 
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Pe n making is a precision business, and standards are high. TYPICAL PHYSICAL PROPERTIES OF FORTICEL 

That’s why top pen manufacturers show a decided preference Flow temperature: (°C.) ras 145—183 

for Fortic el—the Celanese propionate plastic. Specific gravity 42T 1.18—1.24 
Tensile properties 





. ; Break | ) 1900—5900 
Forticel is the sure starting point for good pen engineering. eet iaag 
: t Elongation (%). . 
This brilliant material responds as readily to machining, Flexural properties 
7 Flexural strength (p.s.i. at break) 

slotting and threading as it does to fast-cycle EE i anal 
injec tion molding. Izod impact: (ft. Ib. /in. notch 

Heat distortion: (°C.)... cccccccccccccccccccccceces 


Water absorption 
0.00—0.08 


1.5—1.8 
1.6—2.0 


Forticel, favorite for pens, also meets the specifications for 
% moisture gain 


a host of critical consumer and industrial applications— 
% water absorption 


from pens and telephones to transistor radio housings and 


automotive parts. Here is the plastic that delivers both ee ae ee ee ee eee eee ee ee 
eye appeal and function. Use coupon for more information. 
. PI i Col > F r Celanese Corporation of America, Plastics Division 
— — Dept 102-D, 744 Broad Street, Newark 2, N. J. 


Please send me New Product Bulletin A2A on Forticel Plastic. 


Forticel...a C_@Onrveae plastic Nome tt 


Company 
Canadian Affiliate: Canadian Chemical Co. Limited, Montreal, Toronto, Vancouver 


Export Sales: Amcel Co., Inc., and Pan Amcel Co., Inc., 180 Madison Avenue, N. Y. 16 
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A cut-off knife made of HAYNEs STELLITE alioy 
No. 19 slices through molten glass at 2200 deg. F. 
Despite the intense heat of the glass being molded 
into tumblers, and the severe erosive action of 
the glass on metal, the cut-off knife maintains a 
0.015-in. clearance between itself and the mold 
ring... far longer than any other material ever 
used. 


Are you looking for a tough metal part to improve your machin- 
ery? It will pay you to look into HayNEs alloys. There are more 
than 15 from which to choose, including HAYNES STELLITE 
cobalt-base alloys, HAYNES iron-base alloys, HAYSTELLITE cast 
tungsten carbide, and HAsTELLoy nickel-base alloys. They are 
available as castings, forgings, completely fabricated parts, or as 
sheet and bar stock. Parts can be furnished machined or ground 
to specified size and finish. 

Our engineers will help you pick the right HAYNEs alloy to 
resist many conditions of wear, heat, or corrosion. 


ALLOYS 
HAYNES STELLITE COMPANY 


Division of Union Carbide Corporation 
Kokomo, Indiana 
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The terms “Haynes,” “Haynes Stellite,” “Hastelloy,” “Haystellite” and “Union Carbide” are registered trade-marks of Union Carbide Corporation. 


TYPICAL “HAYNES" ALLOY MACHINERY PARTS 


] 


Tough, long-lasting metal Steam atomizer fuel burner High-temperature strength and 
cutting saws over 20 inches in nozzles of HasTEeLLoy alloy C corrosion resistance of diesel 
diameter, made of HayNes resist corrosive agents and ero- combustion chambers made of 
Stevuire alloy sheet, slice the sion for months, retaining HASTELLOY alloy C make them 
tops off copper ingots. essential contours. “good for life of the engines.” 


For more information, turn to Reader Service card, circle No. 477 
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Powder metallurgy 
cuts parts costs up to 75% 


for manufacturers 
of products like these 


Why not find out now if powder metallurgy holds the 
answer to your high parts costs? 

Send Glidden a sketch of any part, plus the quantity 
desired. Glidden, with the help of qualified parts 
fabricators in your area, will determine, first, whether 
the part can be made with metal powder. If it can, 
you will receive cost quotations that may show really 
worthwhile savings—similar to savings realized by 
an increasing number of manufacturers who have 
found that metal powder parts can be mass-produced 
faster, better, more economically. 


“ 
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As a leading supplier of metal powders, Glidden 
works closely with parts producers. In this way, 
several staffs of experienced technicians may be at 
your disposal—to provide complete technical service 
and suggest possible design changes that may bring 


BOR 
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even lower parts costs. 


RESISTOX METAL POWDERS 
The Glidden Company 
Chemicals — Pigments — Metals Division 


Hammond, Indiana 


LEAD POWDER ¢« TIN POWDER « BRASS POWDER «¢ ALLOY POWDER ¢ FILTER POWDER 


COPPER POWDER o 
CUBOND COPPER BRAZING PASTE «¢ COPPER PIGMENT 


CUPRIC OXIDE *« CUPROUS SULFIDE -e« 


For more information, turn to Reader Service card, circle No. 397 
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parts plating? 


































Use Sylvania 
Plated Metal Strip 


A uromation-wise, plating metal 
parts after stamping can be waste 
motion and interrupt flow. Designers 
have found they can often eliminate 
the plating step by starting with plated 
metal strip. Production and assembly 
of parts can then be incorporated into 
continuously automatic production 
lines, smoothly and economically. 
With its unique plating process, 
Sylvania can plate metal strip on a 
single side or on both sides; can plate 
one side heavy, the other side thin; 
and can plate each side with a different material. 


We’ve already plated base metals of steel, stainless, 
brass, bronze, copper, nickel, and aluminum with nickel, 
tin, silver, and copper. Strip up to .040” thick and 10” wide 
can be plated up to .005” thick per side. Some unusual 
combinations are in development to meet special needs— 
maybe you have a custom plating requirement too. 











Let us know your needs or write for our Plated Strip Technical 
Bulletin. Write to: 
SyYLVANIA ELEcTRIC Propucts INc. 
Parts Division, Warren, Pa. 


Custom Molded Plastics 


PARTS Custom Metal Stampings 
Custom Welded Parts 
Custom Assemblies 
Alloy, Clad, Plated Wire 


Plated Metal Strip 
Electronic Components 
Fluorescent Components 





For more information, turn to Reader Service card, circle No. 521 
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Enjay Buty! rubber has demonstrated 
for many years its outstanding ability 
to resist deterioration caused by sun- 
light and weathering. This inherent 


Butyl to ultra-violet 
light, ozone, oxidation, moisture and 
mildew, has made possible many new 
and colorful products. Buty! has also 
increased the life of other products 
such as weatherstrips, protective 
coating, garden hose, wading pools 
and many automotive parts. 


resistance of 


im 


BUTYL 


Butyl also offers...outstanding re- 


Butyl's high resistance t : : . 
sistance to chemicals, abrasion, tear 


ed with SBR 
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EXCITING NEW PRODUCTS THROUGH PETRO-CHEMISTRY 
ENJAY COMPANY, INC., 15 West 51st Street, New York 19, N. Y. 


Akron « Boston « Charlotte + Chicago « Detroit « Los Angeles « New Orleans « Tulsa 


For more information, turn to Reader Service card, circle No. 426 
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and flexing...superior damping 
qualities ... unmatched electrical 
properties and impermeability to 
gases and moisture. 


For more information call or write 
the Enjay Company. 





For more information, circle No. 509 > 
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Tenite Polyethylene Standard Color 
Concentrates offer molders a quick, 
clean and sure means to color poly- 
ethylene for injection molding or 
continuous extrusion. The cost is 
usually less than a penny a pound 
when used in a 1-10 ratio with natu- 
ral material. Lighter or darker 
shades, of course, can be obtained 
by varying this ratio. Also, by com- 
bining concentrates of different col- 
ors in ratios determined by experi- 
mentation, other attractive colors 
may be produced. 

Because these concentrates con- 
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sist of natural polyethylene resin in 
which coloring agents have been 
thoroughly predispersed, pigment 
agglomeration is virtually elimi- 
nated. The result: excellent, uniform 
dispersion of the color throughout 
the molded product. 

Standard color concentrates are 
stocked for immediate shipment in 
50-pound multiwall bags and in 10- 
pound polyethylene bags. Other 
concentrates are also available (at 
slightly higher cost) in an almost 
unlimited range of colors to satisfy 
any color request. 





with 
TENITE POLYETHYLENE 
a = 
LIGHT TURQUOISE PINK BRIGHT WHITE 
YELLOW YELLOW 
Advantages: Use of messy dry colorants is eliminated © Color uncertainty and contamination possibilities are minimized 


Easier and faster color changes are possible * Mixing time is reduced * Inexpensive mixer hoppers can be used 


To color polyethylene 
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...add Tenite Color Concentrates 
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write EASTMAN CHEMICAL PRODUCTS, INC 
KINGSPORT, TENNESSEE 


subsidiary of Eastman Kodak Company, 


\ 
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CDF Dilecto 
paper-base laminates 
for the workhorse 
insulation jobs 


For everyday mechanical-electrical parts that receive 
tough punishment and must have excellent physical 
and dielectric properties at low cost, the CDF phenolic 
paper-base line is outstanding. 


Economy. CDF paper-base grades machine readily into 
intricate parts. Some are flame-retardant. Others are 
especially adaptable for punching. All are economical 
for the value delivered. 


Fabrication Facilities. CDF has excellent and extensive 
plastics-fabrication facilities for turning out finished 
Dilecto parts to your specifications—better and more 
economically than you can do it yourself. Save the time 
and trouble of intricate fabrication by using CDF’s 
specialized facilities. 

See Sweet’s, Electronics Buyers’ Guide, and the other 
directories for the phone number of the CDF sales 
engineer nearest you. Or send us your print or problem 
direct, and we’ll return a recommendation of the right 
Dilecto grade for your need. 

CDF makes Di-Clad* printed-circuit laminates, Diamond® Vulcanized 
Fibre, CDF products of Tefloni, flexible insulating tapes, Dilecto* lami 
nated plastics, Celoron* molded products, Micabond* mica products, 
Spiral Tubing, Vulcoid*. 

‘Trademark of Continental-Diamond Fibre Corporation 


+Du Pont trademark for its TFE-fluorocarbon resin 


Fabricated by CDF. Near the presses that produced the Dilecto 
lary tes, these paper-base parts were machined to close tolerances bal 


OF specialists quickly, accurately, economically for the 


hasers This is a random selection from the five grades 
bed in the table below A SUBSIDIARY OF THE SBarehf- company » Newark 25, DEL. 





Typical Property Values—Dilecto Paper-Base Laminates in Sheet Form 








XX-13 FR 
XP-13 XX.-13 (Fire-retardant XXXP-28 
NEMA P (NEMA XX NEMA XX (NEMA XXXP) 


ROCKWELL HARDNESS (M SCALE) 110 90 


TENSILE STRENGTH Iw (1000 psi.) 12 
FLEXURAL STRENGTH Iw (1000 psi.) 18 
>? 


COMPRESSIVE STRENGTH (1000 psi.) 


WATER ABSORPTION (% in 24 hrs.) 
1/16" thickness 

MAXIMUM CONTINUOUS OPERATING 120 
TEMPERATURE (C.) 

DIELECTRIC STRENGTH perp. to 650 
lam. (VPM) 

DIELECTRIC STRENGTH parallel to 60 
lam. (Kv.) 


DISSIPATION FACTOR at 1 mc, Cond. A .042 0.038 0.034 0.038 0.027 


DIELECTRIC CONSTANT at 1 me, Cond. A 4.7 4.8 3.6 


ARC-RESISTANCE (seconds) 4 10 10 


INSULATION Resse ANCE (megohms) 1,000 1,000 600,000 
ASTM D.-257, Fig 
A 





ALEE insulation class 
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WOLECUON is stainless steel 


Summer or winter the car with plenty of Stainless Steel 

is easy to clean and keeps its good looks 

under the roughest conditions of driving and weather. 

No other metal offers the freedom of design and fabrication, 
economy of care and the durable beauty that serves 

and sells like Stainless Steel. 

McLOUTH STEEL CORPORATION, Detroit 17, Michigan 


McLOUTH STAINLESS STEEL 


HIGH QUALITY SHEET AND STRIP 


for automobiles 





STAINLESS STEEL SAYS ‘‘NO” TO SCRATCHES! 


Old stuff? Perhaps, but it always bears repeating. For it’s worth remembering that stainless steel not only 
resists scratching but is also resistant to rust and corrosion, is extra strong and doesn’t peel. What's more 
it's beautiful —and it stays beautiful. 


That's why the slogan, “Make it better, make it stainless,” is as meaningful today as ever. Bear in mind, 
too: The very finest stainless steels are made with Vancoram Ferro Alloys. 


VANADIUM 
CORPORATION 
OF AMERICA 


420 Lexington Ave., New York 17, N. Y. 
Chicago « Cleveland « Detroit « Pittsburgh 


Producers of alloys, metals and chemicals 
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| NAUGATUCK PARACRIL 0ZO 


THE OIL-RESISTANT, OZONE-RESISTANT NITRILE RUBBER 


+ 
‘ _ 
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Now-the finest wire jackets can be Coloied | 


FOR SALES APPEAL * FOR SERVICE EASE 


New Paracril OZO—a superior rubber compound devel- 
oped by Naugatuck— makes possible new eye appeal, new 
ease of identification. And it outperforms standard wire 
jacket compounds many other ways, too! 

Compare new PARACRIL OZO with other wire jacket 
rubbers. Prove for yourself, new PARACRIL OZO gives: 


® significantly superior ozone resistance 
® greater fuel and oil resistance 


® much greater abrasion resistance than standard jacket 


compounds 
@ excellent processability, with particularly fast extrusion 
® permanent retention of bright colors! 

If you are not already using PARACRIL” for your wire 
jacket compounds or similar products requiring such proper- 
ties, chances are 1000 to1 it’s because you haven't yet tried 
PARACRIL OZO. 

Why not try it—soon. Contact your nearest Naugatuck 
representative at the address below. 





i Naugatuck Chemical 
mane Division of United States Rubber Company nav 


Rubber Chemicals - Synthetic Rubber - Plastics - Agricultural Chemicals - Reclaimed Rubber - Latices 


gatuck, Connecticut 


741P Elm Street 


Ss 


CANADA Naugatuck Chemicals Division, Dominion Rubber Co, Lid, Elmira, Ontario - CABLE: Rubexper!, WY 





At Roamer, 


Yoloy “‘E”’ sheets and plates 
are hand-formed (hammered) 
to shape, then welded 

to the boat’s frame. 


ecent on Excellence 


Youngstown Yoloy “E” high-strength steel 


Here’s the answer to a sportsman’s prayer—this elegant 
Roamer 42-foot Royal built by Roamer Steel Boats Division 
of Chris-Craft Corporation, Holland, Michigan. 

Keels, hulls and decks are easily fabricated from Youngs- 
town Yoloy “‘E”’ High-Strength, low-alloy steel to provide 
long, trouble-free service life in salt water. Roamer reports 
Yoloy’s strength, flatness and excellent weldability con- 
tribute in no small measure to maintaining their reputation 


For more information, turn to Reader Service Card, circle No. 447 


as one of the world’s quality steel boat builders. Yoloy steels 
are available in sheets, plates, strip, shapes, hot rolled and 
cold finished bars—also as seamless and continuous weld 
tubular products. 

Wherever high-strength steel becomes a part of things you 
make, the high standards of Youngstown quality, the per- 
sonal touch in Youngstown service will help you create 
products with an “‘accent on excellence’’. 


Send for free 
technical bulletin on 
Youngstown 
Yoloy “E”’ Steel. 


THE 


YOUNGSTOWN 


SHEET AND TUBE COMPANY 


Manufacturers of Carbon, Alloy and Yoloy Steel, Youngstown, Ohio 
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SPECIAL REPORTS ON FINISHING 


NON-FERROUS METALS 


NUMBER I11—Lustrous, Corrosion-Resistant Finishing with 


Chemical Polishing Iridite 





Chromate conversion coatings are wide 
ly accepted throughout industry as an 
economical means of providing corrosion 
protection, a good base for paint and de- 
corative finishes for non-ferrous metals. 
Certain of these coatings also possess 
chemical polishing abilities that have lus- 
ter-producing, as well as corrosion-inhib- 
iting, effects on zinc and cadmium plate, 
zinc die castings and copper alloys. How- 
ever, continued developments in this field 
have been so rapid that many manufac- 
turers may not be completely aware of the 
breadth of application of this type of fin- 
ish. Hence, this discussion of the many 
ways in which this chemical polishing 
characteristic can be used in final finishing 
or pre-plating treatments to produce a 
lustrous appearance with distinct display 
and sales appeal and appreciable savings 
in cost. Report I on decorative, corrosion- 
resistant finishes and Report II on paint 
base corrosion-resistant finishes are avail- 
able on request. 


The degree of luster possible on a sur- 
face is a function of the degree to which 
the surface can be smoothed. Leveling to 
provide a smooth surface can be achieved 
by mechanical or chemical means, or a 
combination of these, depending upon the 
luster desired and the original condition of 
the metal. Chemical polishing effectively 
imparts luster otherwise difficult and cost- 
ly to obtain. For this reason, it is often 
used to supplement or entirely replace 
mechanical polishing, depending upon the 
application and the original condition of 
the metal. Chemical polishing has the 
additional advantage of providing overall 
treatment of the submerged part. It 
reaches into even the deepest corners and 
recesses that are otherwise inaccessible. 
Certain of the Iridites are specifically de- 
signed to perform this chemical polishing 
operation. Also, they provide corrosion 
protection as do all Iridites, thus may be 
used as a final finish or a pre-plating polish. 


specially trained personnel are required. 








® 
WHAT IS IRIDITE? 


Briefly, Iridite is the tradename for a specialized line of chromate conversion finishes. 
They are generally applied by dip, some by brush or spray, at or near room temperature, 
with automatic equipment or manual finishing facilities. During application, a chemical 
reaction occurs that produces a thin (.00002” max.) gel-like, complex chromate film of 
@ non-porous nature on the surface of the metal. This film is an integral part of the 
metal itself, thus cannot flake, chip or peel. No special equipment, exhaust systems or 


If Iridite is to be used as a final finish, in 
contrast to pre-plating treatment, the 
chromate conversion coating generated is 
allowed to remain, providing good corro- 
sion resistance. Color inherent in these 
Iridite films ranges from a yellow cast to 
yellow iridescent. These coatings may be 
used without further treatment where this 
color is acceptable and good corrosion re- 
sistance is desired. Further, these basic 
coatings can be tinted by dyeing. Among 
the dye tints available are shades of red, 
yellow, blue and green. If desirable, the 
basic coatings can also be modified by a 
bleach dip leaving a clear bright or blue 
iridescent finish. In all cases bleaching 
reduces corrosion resistance. 


As examples of this type of final finish- 
ing, Iridites #4-73 and #4-75 (Cast-Zinc- 
Brite) make possible for the first time, 
lustrous chemical polishing of the as-cast 
surface of zinc die castings. Thus, in 
many cases, sizeable savings in finishing 
cost are realized by elimination of plating 
costs. This economical method can be 
used on tools, appliance parts, toy pistols, 
locks and many other small castings. 
Another example is the treatment of cop- 
per and brass parts, such as welding tips, 
to eliminate buffing and provide addition 
al corrosion resistance. In many cases, 
handling costs are reduced appreciably by 
replacing piece-part handling with bulk 
processing. Still another example of the 
use of this chemical polishing and protect- 
ive quality of Iridite is a simple system of 
zinc piate, Iridite and clear lacquer instead 
of more costly electroplated finishes. Typ- 
ical of this type of lustrous finish are 
builders hardware and wire goods. 


As a pre-plating treatment, in contrast 
to final finishes, Iridite can be used to 
chemically polish zinc die castings or cop- 
per prior to plating. In such cases, Iridite 
should be applied as an in-process step, so 
that the protective film is removed before 
the plating cycle. The savings in hand- 
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ling, material and labor costs are obvious. 
This process has made it practical to plate 
chrome directly over copper on steel, con- 
serving nickel, yet producing a lustrous 
chrome finish. Used after stripping faul- 
ty plate in reprocessing zinc die castings, 
Iridite restores luster to the casting, 
thus making possible replating without 
blistering. 


Other Iridite finishes are available to 
produce maximum corrosion resistance, 
a wide variety of decorative finishes and 
excellent bases for paint on all commercial 
forms of the more commonly used non-fer- 
rous metals. As a final finish, appearance 
ranges from clear bright to olive drab and 
brown and many films can be bleached or 
dyed. As a paint base Iridite provides 
excellent initial and retentive paint adhe 
sion and a self-healing property which pro- 
tects bare metal if exposed by scratching. 
Iridites have low electrical resistence. 
Some can be soldered and welded. The 
Iridite film itself does not affect the dimen- 
sional stability of close tolerance parts. 


Iridites are widely approved under both 
Armed Services and industrial specifica- 
tions because of their top performance, 
low cost and savings of materials and 
equipment. 


You can see then, that with the many 
factors to be considered, selection of the 
Iridite best suited to your product de- 
mands the services of a specialist. That’s 
why Allied maintains a staff of competent 
Field Engineers—to help you select the 
Iridite to make your installation most effi- 
cient in improving the quality of your 
product. You'll find your Allied Field 
Engineer listed under ‘‘Plating Supplies”’ 
in your classified telephone book. Or, 
write direct and tell us your problem. 
Complete literature and data, as well as 
sample part processing, is available. 
Allied Research Products, Inc., 4004-06 
East Monument Street, Baltimore 5, 
Maryland. 












Photo-elastic stress patterns produced by models photographed with polarized light are one 
of the modern analytic tools available for ever-increasing perfection of Malleable iron castings. 


Strength is ( Malleable 


The strength crucial in spiraling the heave of diesels’ pistons into unresistible power, in pro- 
tecting lives as automobiles hurtle down endless highways, and in every link of chain that 
swings massive loads overhead, is yours to mold into tomorrow's dynamic engineering achieve- 
ments with Malleable iron castings. Yet Malleable provides this strength in combination with 
toughness, producibility and economy that makes Malleable castings the finest, most versatile 
metal available. 

For information or service, call on one of the progressive firms that identify themselves 


with this symbol— 
MEMBER 





MALLEABLE 





( 
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If you wish, you may inquire direct to the Malleable Castings Council, 


1800 Union Commerce Building, Cleveland 14, Ohio, for information. 
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These companies are members of the 
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CONNECTICUT 

Connecticut Mall. Castings Co., New Haven 6 
Eastern Malleable Iron Co., Naugatuck 

New Haven Malleable Iron Co., New Haven 4 


DELAWARE 
Eastern Malleable Iron Co., Wilmington 99 


ILLINOIS 
Central Fdry. Div., Gen. Motors, Danville 
Chicago Malleable Castings Co., Chicago 43 
Moline Malleable Iron Co., St. Charles 
National Mall. and Steel Castings Co., 

Cicero 50 
Peoria Malleable Castings Co., Peoria 1 
Wagner Castings Company, Decatur 


INDIANA 

Link-Beit Company, Indianapolis 6 

Muncie Malleable Foundry Co., Muncie 
Terre Haute Mall. & Mfg. Corp., Terre Haute 


MASSACHUSETTS 
Belcher Malleable Iron Co., Easton 


MICHIGAN 

Albion Malleable Iron Co., Albion 

Auto Specialties Mfg. Co., Saint Joseph 
Cadillac Malleable Iron Co., Cadillac 
Central Fdry. Div., Gen. Motors, Saginaw 


MINNESOTA 
Northern Malleable Iron Co., St. Paul 6 


NEW HAMPSHIRE 
Laconia Malleable Iron Co., Laconia 


NEW JERSEY 
Meeker Foundry Company, Newark 4 


NEW YORK 
Acme Steel & Mall. tron Works, Buffalo 7 
Frazer & Jones Company Division 

Eastern Malleable Iron Co., Solvay 
Oriskany Malleable Iron Co., Inc., Oriskany 
Westmoreland Mall. Iron Co., Westmoreland 


OHIO 

American Malleable Castings Co., Marion 

Canton Malleable Iron Co., Canton 5 

Central Fdry. Div., Gen. Motors, Defiance 

Dayton Mall. Iron Co., Ironton Div., Ironton 

Dayton Mall. Iron Co., Ohio Mall. Div., 
Columbus 16 

Maumee Malleable Castings Co., Toledo 5 

National Mall. and Steel Castings Co., 

Cleveland 6 


PENNSYLVANIA 

Buck Iron Company, Inc., Philadelphia 22 
Erie Malleable Iron Co., Erie 

Lancaster Malleable Castings Co., Lancaster 
Lehigh Foundries Company, Easton 
Meadville Malleable Iron Co., Meadville 
Pennsylvania Malleable Iron Corp., Lancaster 


TEXAS 
Texas Foundries, Inc., Lufkin 


WEST VIRGINIA 
West Virginia Mall. |ron Co., Point Pleasant 


WISCONSIN 

Badger Malleable & Mfg. Co., S. Mitwaukee 

Belle City Malleable tron Co., Racine 

Chain Belt Company, Milwaukee 1 

Federal Malieable Company, West Allis 14 

Kirsh Foundry Inc., Beaver Dam 

Lakeside Malleable Castings Co., Racine 

Milwaukee Malleable & Grey Iron Works, 
Milwaukee 46 


| 
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How to Get More Strength Per Dollar 
with Malleable Castings 


With few exceptions, strength is the 
most important single design require- 
ment for a metal part. But in the com- 
mercial production of that part, the 
ultimate objective is to manufacture it 


at the lowest possible cost. Malleable 
iron castings take advantage of many 
factors to provide the greatest strength 
per dollar of any ferrous or non-ferrous 
metal. 


Great Strength Range Available 


From the wide range of standard (fer- 
ritic) and pearlitic Malleable irons avail- 
able, a type may be selected that meets 
strength requirements ranging from 
50,000 p. s. i. to 120,000 p. s. i. tensile. 


Table No. | shows these strength values 
and other physical measures for 9 
grades of Malleable. Note particularly 
how high yield strengths are in com- 
parison to tensile strengths. Because 
yield strength is generally the measure 
of usable strength, this is especially 
important. 


Also important is the uniformity of 
Malleable’s strength. The heat treatment 
given all Malleable castings produces a 
unique metallurgical combination of 
Strength, ductility, machinability and 
impact resistance. At the same time, it 
relieves internal stresses so that Malle- 


able’s strength cannot be machined 
away, nor will it be present in some 
parts but missing in others. 


TABLE No. 1 
TENSILE PROPERTIES— 

A.S.T.M. MINIMUM SPECIFICATIONS 
Standard and Pearlitic Malleable Irons 
ee ae i, > ae 
Tensile 
to Yield 
% 





Tensile Yield 
Designation Strength Strength 
p 


.S. 4. p. S. I. 
~ Standard Soe 
35018 53,000 
~~ 32510 50,000 32,500 
Pearlitic 
45010 65,000 45,000 69 
68,000 45,000 66 
70,000 48,000 69 
75,000 50,000 67 
53004 80,000 53,000 66 
60003 _—- 80,000 60,000 += 75 
~ 80002 100,000 80,000 80 
Strengths up to 135,000 p.s.i. tensile 
and 110,000 p.s.i. yield are produced 
commercially under individual pro- 
ducers’ specifications. 


35,000 _—«66 
65 


~__ 45007 - 
48004 
50007 

















Economy Due to Multiple Factors 


Malleable’s superior strength-cost ratio 
is due to a combination of the casting 
process, which puts the metal where you 
want it, and the inherent economy of 
Malleable iron. Also, whenever machin- 
ing Operations are involved, Malleable 


castings cut finished costs significantly. 
Being the most easily machined of all 
ferrous metals of similar hardness, the 
cost of the finished part can often be 
reduced to less than that of metals which 
cost less in the semi-finished stage. 


Malleable Provides Strength Plus Other Advantages 


The T-bolt shown in Fig. 1 is used to 
assemble steel channel frames. Small but 
mighty, these 7/16’’ bolts hold 4 ton 
loads. The tensile strength requirements 
are 90,000 to 100,000 p. s. i., yet ductility 
must be good and tolerances must be 
held to + .005” on the head width, and 
+.020”, —.000’” on the inside of the 
head. 


In this application, pearlitic Malleable 
castings proved the only material con- 
sistently capable of sustaining loads over 
8,000 pounds and meeting close toler- 
ances in critical areas. At the same time, 
sufficient ductility was maintained to 
allow upsetting the spring retainer pro- 
trusion on the head. 


The finished Malleable castings cost one 
third less than the next most satisfactory 
material. For both dynamic and static 
applications, today’s Malleable castings 
are truly one of industry’s finest engi- 
neering materials. 


Fig. No. 1 


MUST SUSTAIN 
4 TON LOAD 
MINIMUM 


Write for Free Data Unit 


Data Unit 102-Strength, more fully describing Malleable’s strength characteristics, 
is available for use by materials specifiers and users. For your copy, contact any 
member of the Malleable Castings Council or write to Malleable Castings Council, 
Union Commerce Building, Cleveland 14, Ohio. 


For more information, turn to Reader Service card, circle No. 384 
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for strength, 
corrosion 
resistance 
and safety... 


ithad 
to be 
Stainless 


This window washer anchor is fabricated from Carpenter Stainless No. 4-A (Type 304) for use with 
window hardware on skyscrapers in large cities. Men attach their safety belts to these anchors 
while washing the windows. Stainless is used for maximum corrosion resistance and strength in 
atmospheric conditions. In fabrication, the forging bars must flow freely without tendency to 
rupture. Since switching to Carpenter, the forging shop has reduced rejections because of the 
cleaner, defect-free surfaces. The Carpenter representative near you can supply close metallurgical 
cooperation and complete technical data on your stainless requirements. The Carpenter Steel 
Company, 135 W. Bern Street, Reading, Pa. 


[arpenter:| 


The Carpenter Steel Company 

Main Office and Mills, Reading, Pa. 

Alloy Tube Division, Union, N. J. 

Webb Wire Division, New Brunswick, N. J. 

Carpenter Steel of New England, Inc., Bridgeport, Conn. 


For more information, turn to Reader Service card, circle No. 520 
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@ check these cost-cutting 


NEW IDEAS trom 





“NU-CUP® POINT GRIPS 
THINWALL TUBING BETTER 
THAN ALL OTHERS TESTED!” 


42% skarper angle 
on point cuts deep 
into the metal in a 
circular manner! 





An independent manufacturer tested 
all rypes of points to find the one that 
would hold best...and perform most 
dependably. He chose NU-CUP. Could 
you use this idea ? 

Check No. 1. (Name et 


f Mfr. t.) A@creow 
° r. on reques t ce. 





THIS COST-CUTTER 


ts TAKES 50% MORE TORQUE 


BECAUSE OF SLABBED HEAD CONSTRUCTION! 


Costs less than comparable 
hexagon head set screws. 


If you are having 
trouble with stripped 
heads or insufficient 
holding power,chances 
are the Setko Slabbed 
Head Set Screws are 
just the idea you need 
... Available in all 
points and metals. 
Check No. 2! 


crevwy 
& h4fg.Co. 





Proven as an outstanding principle in 
many products, Zip-Grip has found 
particular acceptance wherever the 
stress of movement or vibration occur. 
Makes an outstanding adjusting screw 
...Can be reapplied et 


many times . . . Got 
an idea? Check No. 3. rewy 
& Bifg. Co. 








TINY SCREWS DO BIG 
HOLDING JOB. . . THEY'RE 
CALLED “MINI-MITE™ 


You'll find them 
perfectly-produced 
counterparts to their 
big brothers! 


If miniaturization is one 
of the fields that you're 
interested in, then you'll 
see many good ideas in 
the perfectly - produced, 
money saving selection 
of Mini- Mites... Why 
pay for Specials when 
these can keep your costs 
at a minimum... Get 
the idea? Check No. 4. 


Sz ow 


& D4fg.Co. 


NEW SELF-LOCKING 
SET SCREW SELECTOR 
CHART LISTS OVER 1,001 COMBINATIONS. 


Helps you determine available 
combinations best for your 
particular application! 
Here is another Setko first... A com- 
plete listing of locking actions, points, 
metals, drives, etc., ee 
including suggested “ 
applications of the 
complete line of 
Setko self-locking 
screws...It's jam 
packed with 
ideas for you! 
Check No. 5. ~ 


“SETKO HOPPER FEEDER 
SAVED US $42,000 
~~ — IN FIRST YEAR. 
a, “O 
~ a Here's the first 
truly Automated 


feeding Headless 
Set Screws. 


Unique Setko Hopper Feeder design 
orients headless Set Screws then feeds 
them to a driving device... Savings 
like the one shown above are but one 
of the advantages (name of mfr. on 
request) ... Product quality is consis- 


tent, etc. This cost- 
et 


cutting idea is one 
crevy 


you can't miss! 
Check No. 6. 
eck No. 6 & Mifg.Co. 





method of hopper 











NEW LINE OF COLD FORGED 
“PERFECT HOLE” CAP SCREWS 
PRECISION MANUFACTURED! 


Specially-designed machinery produces 
uniformly perfect cap screws in wide 


range of sizes. ne, .~ 


—a Ta | 


cee 


If you're a user of Cap Screws you'll 
want to examine these yourself... We 
know you'll get our idea of trying to 
produce a perfect product consistently 
... We're sure you ll appreciate their 
performance once you've tried them... 
Would you like test samples? We'll be 


lad to send them! t 
SS-rew 
af. Co. 


























Check No. 7 and 
indicate sizes, etc. 








OY THERE'S A BARREL-FULL 
yeh OF IDEAS IN THE NEW 
28-PAGE SETKO CATALOG #23. 


\\ 
he complete line 
of cost-cutting 
SETKO Socket 
Screw Products 
is at your 
fingertips. 


_“ 


You'll want this compact catalog for 
your personal use... And you'll partic- 
ularly like the easy to read manner in 
which it has been et 


prepared. Want a 
copy ? Check No. 8. are ww 
& Mfg. Co. 











& Mifg. Co. 

149 MAIN STREET, BARTLETT, ILLINOIS 
Please send me Idea information on 
items checked below. (If FREE sam- 
ples are wanted of any of these prod- 
ucts, send your specifications ) . 

C) 1. Nu-Cup 0 S$. ye seg 
tor art 

ee O64 F ‘ 

C 3. Zip-Grip () 7. Cap Serew 

(4. Mini-Mite 0 8. Catalog 

WAME 


ADDRESS 
ary ZONE 


| a ee 








STATE 





For more information, turn to Reader Service card, circle No. 472 
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NEW 


FROM REPUBLIC 


» 
2 


or Vi i-je) COMPATIBLE IRON POWDERS 


How they cut costs, broaden the 
application of powder metallurgy 


The big news in powder metallurgy continues to come from 
Republic. As a result of Project 501, Republic has developed and 
is producing at its Toledo, Ohio, plant, two types of carbon 
compatible iron powders. Designated as types MS and 

HS 6460, these powders represent a major break-through for the 
powder metallurgy industry. They are suitable for a whole 
new group of applications previously restricted to other 
materials of construction. Here is how they can cut your costs 
and broaden the application of powder metallurgy. 


TYPE MS is a soft, higher purity powder with excellent 
carbon compatibility. It can be used for comparable strength 
structural parts at ower cost than obtainable with copper. 
Using only 1% graphite, MS can provide physical properties 
previously attainable only with 7-10% copper. 
MS is ideally suited for use in electrical part and electric motor 
applications—pole pieces, cores, permanent magnets, armatures. 
The softness of MS makes possible the fabrication of larger 
parts on normal pressing equipment. 


TYPE HS 6460 HIGH STRENGTH POWDER is suited for use in all 
major applications of ferrous powder metallurgy. It makes possible 
higher tensile strengths than ever before achieved with iron powder. 

Can be used for comparable strength structural parts at 
lower manufacturing costs than obtainable with copper 
infiltration. Excellent carbon compatibility enhances its ability to 
be heat treated. Additional manufacturing economies can be 
obtained because fewer operations will be required to obtain 
high density, higher strength parts. 

Our metallurgists and engineers are ready to help you utilize 
all the advantages of Republic Carbon Compatible Powders. 
Just mail the coupon to obtain their services, or for technical 
data sheets on Type MS and Type HS 6460 Powder. 
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other Republic products for designing and engineering 








AMF CUTS COSTS, builds a better pinspotter with Republic ELECTRUNITE® 
Mechanical Tubing. On the initial order, ELECTRUNITE saved American 
Machine & Foundry Company, Brooklyn, New York, $34,000 in manu- 
facturing their famous AMF Automatic Pinspotter. AMF was able to 
eliminate boring and grinding operations because ELECTRUNITE met 
O.D. tolerance requirements. This feature resulted in a savings of $15,000 
in fabricating operations. Another $19,000 was saved on the cost of 
ELECTRUNITE as compared with tubing previously used. In uniformity, 
quality, original costs, Republic ELECTRUNITE Mechanical Tubing can 
save you time and money, too. Call Republic, or mail coupon for facts. 


NEW FABRICATING PROCESS MEANS ECONOMY. Ford Tractor 
power take-off counter-shafts cost less to produce using Republic 
Die-Form blanks, as compared with previous materials. Blank 
is shown on top... completed shaft below. Die-Form is a new 
method of cold forming hot rolled carbon, alloy, or stainless steel 
bars into multi-diameter blanks ready for final machining. Since 


—~ 


EXCEPTIONALLY HIGH STRENGTH -TO- WEIGHT RATIOS plus resistance to 
fatigue, stress, shock, and impact are values of Republic Alloy Steels that 
equipment builders have been relying on for years. Engineers and metal- 
lurgists of the Adams Division, LeTourneau-Westinghouse Company, for 
example, spent thousands of hours on research and testing of all types 
of steels to find one that would reduce ultimate fatigue to an absolute 
minimum in the drive axle of their "660" Motor Grader. They selected 
Republic Hot Rolled 4340 Alloy Steel. This fine steel not only resists 
fatigue, but also is able to take high torque without ao permanent set, 
Specify Republic Alloy Steels where strength and toughness must resist 
heavy-duty roughness. Our metallurgists will help you. 


Die-Form blanks closely approximate the completed part, final 
machining is minimized. Handling costs for raw material and 
scrap disposal are reduced—production rates increased. Die-Form 
Process improves machinability of any given steel analysis. Permits 
further savings through use of higher feeds and speeds. Mail 
coupon for complete facts. 


REPUBLIC® 


STEEL 


Woldi Widest Range 
Y Standard Steels and 
Stal Produce 


——— ee ee ee ee ee ee ee ee ee oe ee ee ee 


REPUBLIC STEEL CORPORATION 
DEPT. ME -6609-B 
1441 REPUBLIC BUILDING + CLEVELAND 1, OHIO 


D Have a powder metallurgist call. 


Send more information on: [1] MS Powder (1 HS 6460 Powder 
O Die Form ©) Alloy Steel ELECTRUNITE Tubing 


Name Title 





Company ——____ 


Address 


For more information, turn to Reader Service card, circle No. 374 
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2 3 4 5 6 7 8 9 1.0 
MAGNETIZING FORCE (H) IN OERSTEDS 


B-H curve for average precision cast Hipernik. 


Investment casting eliminates costly machining of this 
Hipernik magnetic alloy hysteresis clutch. 


Westinghouse Hipernik Casting The field of electronics has created special metal problems. The 


Westinghouse Metals Plant has accepted and solved some of 

these problems. 
Cast Hipernik® is particularly adaptable to the requirements 
cuts costs of missile control systems. Other applications in the electronic 
ses ; control and instrumentation fields are transformer cores, pole 
pieces, solenoids, torque motors, magnetic clutches and many 

7 special magnetic applications. 

The Westinghouse Metals Plant may be able to cut your costs 
re alns by eliminating unnecessary machining, yet delivering to you a 
completely finished component ready for assembly. This modern 


metals plant can furnish strip, sheet and bar stock in other mag- 
and high temperature alloys. Write to: Westinghouse 


oe * . 
netic 
ila netic ‘0 erties Metals Plant, Blairsville, Pennsylvania. Our latest bulletin 
on Hipernik will be sent to you by return mail. J-05005 


you can BE SURE...1F its Westj nghouse 


WATCH WESTINGHOUSE LUCILLE BALL-DES! ARNAZ SHOWS CBS-TV MONDAYS 
For more information, turn to Reader Service card, circle No. 449 
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New steels are 
born at 
Armco 


WHY ARMCO 

17-7 PH STAINLESS 
HELPS ASSURE 

PRECISION PERFORMANCE 
AND LOW COST FOR 
ELECTRIC SWITCHES 


A leading manufacturer of subminiature, small industrial 
and commercial, and precision electric switches recently 
specified Armco 17-7 PH Stainless Steel for the center blades 
and patented rolling springs in many of their products. A 
non-ferrous spring material was replaced with 17-7 PH 
Stainless because its unusual characteristics offered the op- 
portunity to improve the reliability and performance of 
their switches at low cost. The mechanical life of one part 
was increased from 30,000 to 30,000,000 cycles! 
Using this special material in the hard temper condition, 
they obtained: 
Ultimate tensile strength of 220,000 psi 
Tensile yield strength of 190,000 psi 
Fatigue strength of about 85,000 psi 
at 107 cycles 
Good corrosion resistance, much superior to that 
of the hardenable chromium grades of stainless 


companion grade, Armco 17-4 PH in bars, wire, and billets. 

Just fill out and mail the coupon for complete informa- 
tion on the properties and fabrication of these special stain- 
less steels. 


steels. . 
Where even greater strength is needed, Armco 17-7 PH pr ye pag Ohio 
hard temper (Condition C) sheet and strip can be heat cr -7 PH Stainl tee! 
treated to a typical ultimate tensile strength of 265,000 psi. Send me information on: \jan 74 PH Stainless Steel 
And, if parts require extensive fabrication, they can be We are considering these materials for the following applications: 
easily formed from annealed 17-7 PH then hardened to 
high strength and hardness. 
Improve the reliability and performance of your products 
by using 17-7 PH Stainless Steel for parts that require high Company 
strength and hardness up to 900 F, good corrosion resist- Street 7 
ance, and excellent fabricating characteristics. Armco 17-7 - 
° . ° ate 
PH is available in sheets, strip, plates, bars, and wire; a 


ARNMCO 


\amed Armco Division + Sheffield Division + The National Supply Company + Armco Drainage & Metal Products, 
b ® Inc. * The Armco International Corporation * Union Wire Rope Corporation * Southwest Steel Products 


Name 


Ca es cs coe eas ce ce ces es ee em ees en ed 





For more information, turn to Reader Service card, circle No. 434 
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.-..and Carlson 


special stainless steels 


withstand the extremes 


of another launching 


‘Woes this missile “lifts off,’’ Carlson special 
stainless steel plates help launch it into space. 
These plates are the high strength, precipitation- 
hardening grades. And there are sound reasons 
why these grades are used. 

First, with Armco 17-4PH, 17-7PH and PH15-7 
Mo? it is easier to attain the high physical prop- 
erties and resistance to elevated temperatures 
required in space flight engineering. Simplified 
low temperature heat treatment will develop a 
Rockwell hardness of C40 to C50. Tensile strengths, 
so vital in missile components, range from 180,000 
to 220,000 psi in plates. 

Second, only Carlson produces these Armco 
grades in the heavier plate thicknesses. For appli- 
cations where high strength at high temperatures 
and ease of fabrication are important, get plates 
in these grades from Carlson. We will be glad to 
work with you on specific applications. 


*17-4PH, 17-7PH and PHI5-7 Mo are 
trade marks of Armco Stee! Corporation 


FO, GERESOM Ze 
Stainleu Stee Exelasivelh 


126 Marshalton Road 
THORNDALE, PENNSYLVANIA 
District Sales Offices in Principal Cities 
PLATES « PLATE PRODUCTS « HEADS « RINGS « CIRCLES 
FLANGES « FORGINGS ¢ BARS and SHEETS (No. 1 Finish) 


Photo of Atlas missile courtesy 
CONVAIR ASTRONAUTICS, 
A Division of General Dynamics Corp 


For more information, turn to Reader Service card, circle No. 362 














NATIONAL ELECTRIC REPORTS... 


Tapes of Du Pont MYLAR’ help improve building- 
wire performance... cut manufacturing costs 


PROBLEM: National Electric Products 
Corp., Pittsburgh, was seeking a higher- 
quality material to replace rubber-filled 
cotton tape used in their building wire. 
At the same time, they were looking for 
ways to cut manufacturing costs. 


SOLUTION: Du Pont “‘Mylar’’* polyester 
film. And “‘Mylar’’ costs less on a square 
foot basis than rubber-filled cotton tape. 
Tests proved a tape of ‘“‘Mylar’’ im- 
mersed in water for 12 hours absorbed 
less than 1°% of its weight vs. 32% for 


REG. Us. Pat. OFF 


BETTER THINGS FOR BETTER LIVING... THROUGH CHEMISTRY 


DU PONT 


MYLAR 


POLYESTER FILM 


rubber-filled cotton tape. Building wire 
using 1 mil ‘“‘Mylar’’ had 4 times the 
abrasion resistance of wire using 10 mil 
rubber-filled cotton tape. 


RESULTS: Reduced wire diameter and 
weight. In manufacturing, ‘‘Mylar’”’ per- 
mits additional savings because reduced 
cable diameter requires less braided 
outer covering material. The physical 
toughness of ‘““Mylar”’ gives extra safety 
against damage by flexing, pinching, 
bending and abrasion. Resistance to 


PROPERTIES OF “MYLAR” 


“‘Mylar’”’ offers a unique combi- 
nation of properties that may help 
you improve performance and 
lower costs of your product. Here 
are two of the many important 
properties for evaluation. 


HIGH DIELECTRIC STRENGTH: Aver- 
age of 4,000 volts per mil... average 
power factor of 0.003 at 60 cycles. 


SUPERIOR CHEMICAL RESISTANCE: 
Unaffected by oils, grease, most acids 
and alkalis, moisture and solvents. 


moisture and normal atmospheric oxi- 
dation is improved. 


HOW CAN “MYLAR” HELP YOU? Whether 
you use heavy duty cable, motors, trans- 
formers or miniaturized capacitors, it 
will pay you te investigate the per- 
formance benefits of “‘Mylar’’. Com- 
ponent makers find this tough, thin 
film often costs less on an area basis 
than present insulation. For detailed 
information, send in the coupon. 


***MYLAR" is Du Pont 's registered trademark for its brand cf polyester film 


E. I. du Pont de Nemours & Co. (Inc.) 


Film Dept., Room D-3, Nemours Bldg., Wilmington 98, Del. 
Please send booklet listing properties, applications 


and types of “‘Mylar”’ polyester film available. 


Application 


(MM-4). 





Name 


Title 





Company. 








Address 








For more information, turn to Reader Service card, circle No. 522 
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... the big Insulation news for 1959 is 


JOHNS-MANVILLE FIBER GLASS 


With L-O-F Glass Fibers Company 
joining the J-M family, your Johns- 
Manville Representative can now serve 
you with quality J-M fiber glass insula 
tions (in either felt or bulk form) for 


these temperature ranges 


To 2000F |-\ Micro-Quartz felted 
insulation offers both low thermal con- 
ductivity and high temperature resist 
ance — yet weighs only 3 lbs./cu. ft 
Micro-Quartz is ideal for these three 
areas of application: 1) where space and 


’ 


weight limitations are critical: 2) for 


equipment subject to frequent heating 
cycles at high temperature; and 3) for 
equipment requiring maximum thermal 
resistance per unit of thickness, and 
high thermal diffusivity 

To 1O000F J-M Micro-Fibers, another 
felted fiber glass insulation, offer char- 
acteristics similar to Micro-Quartz.. . 
superior thermal conductivity, light 
weight and low heat capacity. But with 
greater economy for lower temperature 
ranges 


All buyers of fiber glass products will 


3/16 of an inch of 
J-M Micro-Quartz 
insulation turns 
back 2000F. 


now be served bv an enlarged field staff 
of Johns-Manville sales and technical 
personnel operating out of 56 sales 
offices. This also means expanded dis- 
tribution facilities . . . the addition of 7 
strategically located plants . . . an ex- 
pansion of research and development of 
fiber glass products. 


For further information, call your 
Johns-Manville representative or write 
to Johns-Manville, Box 14, New York 
16, N. Y. In Canada, 565 Lakeshore 
Road East, Port Credit, Ontario. 


JOHNS-MANVILLE JM 


For more information, turn to Reader Service card, circle No. 539 
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How Drop Forgings Cure 


Disturbing reports from the field convinced a large manu- 


facturer that something was wrong with the pinion gears 
he was making. Expensive machinery built in his plants 
was giving trouble—all because of those pinions. A re- 
search engineer quickly spotted the cause: the pinion gears 
were not of the forged type, and lacked the stamina for 
heavy-duty work. 

“Get drop-forged pinions,” he advised. ‘“Try Bethlehem 
They know how to make a good gear blank.” 

His boss accepted the recommendation. Bethlehem got 
a trial order—then a second, then a third. Now it’s no 


BETHLEHEM STEEL 


For more information, turn to Reader Service card, circle No. 4 


d the Customers Trouble 


longer on a trial basis. Bethlehem drop-forges the blanks 
whenever a new lot is needed. 

The customer? He’s mighty well pleased. His pinion 
gear troubles have disappeared. 

We suggest you call on Bethlehem for any job that can 
be handled by drop-forging methods. We are equipped to 
produce an infinite number of designs, in weights ranging 
from 1 to 250 lb. 


BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. 


On the Pacific Coast Bethlehem products are sold by Bethlehem Pacific Coast 
Steel Corporation. Export Distributor: Bethlehem Steel Export Corporation 
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THIS PART a= 


from new 
Ledloy 170 tubing 


This part for an automotive air suspen- 
sion system was formerly machined at 
131 s.f.m. from MT-1015 tubing. New 
Ledloy® 170 tubing increased machining 
speed by 24% to 163 s.f.m., giving a su- 
perior finish and extended tool life of 25%. 
Ledloy 170 tubing is the world’s fastest 
machining steel tubing—and only Ryer- 
son has it available from stock. It’s a 
cold-drawn, seamless product of low car- 
bon analysis with .15% to .35% lead 
added. Sizes available to date: 1” to 2%” 
O.D. with maximum %” wall thickness. 
Ask your Ryerson representative for 
complete details on Ledloy 170 tubing 
—and new Ledloy 375, world’s fastest 
machining bar stock. These two newest 
additions to Ryerson stocks supplement 
the already large supply of screw steels 
and leaded alloys for all applications. 








FREE-MACHINING STEELS IN STOCK 


Ledloy® steels and screw stock—Ledloy 300 
rounds to 4”, squares to 1 2” and hexes to 3”. Ledloy 
375 rounds to 1” and hexes to ¥%”. Also on hand—all 
your requirements for C1213, MX1213, and leaded 
and non-leaded C1117 and C1141. 


Carbon steel tubing—All the popular sizes and 
wall thicknesses used by automatic screw machine 
shops are ready for shipment, including new Ledloy 
170 tubing. 

Alloy bars—Complete selection of leaded alloys, 
including Ryerson Rycut® steels—fastest machining in 
their carbon ranges. 

Stainless bars and tubing—Here, too, our stocks 
are the nation's largest, including easy-machining 
Types 303 and 416 in rounds, hexagons and squares. 


Carbon steel plates—New EZ-Cut®-lead-bearing 
plates (hot rolled, low carbon manganese). 


increased Value in Buying Metals 
Ask about this Ryerson Plan for 1959 


RYERSON STEEL 


Member of the «(ff)» Stee! Family 


NATION’S MOST COMPLETE SERVICE . . . ON STEEL . . . ALUMINUM .. . PLASTICS . . . METALWORKING MACHINERY 


SERVICE CENTERS IN PRINCIPAL CITIES COAST TO COAST 


For more information, turn to Reader Service card, circle No. 433 
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Jet and missile developments require that property data be extrapolated to ever higher temperatures. 


Which Method for 
Extrapolating Stress-Rupture Data? 


This comparison of three 
different parameters and 
master curves shows: 


> How well they 
correlate original data 


> How accurately they 
can be extrapolated 


by R. M. Goldhoff, 


General Electric Co. 


@ The parameters’ investigated 
here are the Larson-Miller, the 
Dorn and the Manson-Haferd. The 
methods used are mainly graphical 


and therefore subject to individ- 
ual judgment. With this reser- 
vation, and within certain limita- 
tions to be discussed later, the 
following seem to 
hold: 

1. Long-time stress-rupture 
behavior should not be predicated 
from data based on less than a 
1000-hr span. 

2. The Manson-Haferd param- 
eter provides the best correla- 
tion of test data. 

3. The Manson-Haferd param- 
most accurate 


conclusions 


eter allows the 
extrapolation. 

4. Master curve extrapolations 
compare better with straight-line 
isothermal-curve extrapolations 
than with curvilinear extrapola- 
tions. 

5. Using optimum values of 


the Larson-Miller C yields more 
accurate master curves than using 
C 20. 

This study was limited to data 
obtained on four ferrous alloys: 
S-590, Nimonic 80A, A-286 and 
1 Cr-1 Mo-0.25 V. The data, 
curves and evaluation steps to be 
given here refer mostly to S-590, 
but the conclusions stated above 
are based on similar analysis of 
all four alloys. 

Determining the 
parameter constants 

After obtaining test data (Table 
1) and plotting isothermal stress- 
rupture curves (Fig 1), the first 
step is to determine the optimum 
value of the constants needed in 
the parameter equations. These 
equations, and the derived con- 
stants, are given in Table 2. The 





constants were derived by plotting 
the graphs of Fig 3, 4 and 5. 
(These graphs are easily plotted 
by first plotting the intermediate 
graph of Fig 2.) The theory be- 
hind this method of determining 
the constants is as follows: 

Larson-Miller. A constant 
stress plot of log t vs 

T+460 
should produce a series of straight 
P 
—C) con- 
T+460 

verging to a single point when 

1 
T+460 

log t or (for alloy S-590) +17. 
Because 20 is the value generally 
used for C, results based on both 
C 20 and the determined value 
of C have been tabulated in Tables 
3, 4 and 5. 

Dorn. A 


lines (log t 


0. At this point C 


constant stress plot 


of log t vs should produce 
T+-460 
a series of parallel straight lines 
whose slope is proportional to AH 
(taking In of equation yields In t 
In 0 4SH/RT,. The slope 
(4.05) is actually equal to AH 
divided by R (gas constant; 1.98) 
x In 10 (converts log base from 
10+-0 e: 2.303) x temperature 
scale conversion factor (T, is kel- 
vin, T 460 is rankine; 5/9). 
Thus the optimum value of AH is 
determined to be 102,500. 
Manson-Haferd. A 
stress plot of log t vs T should 
produce a series of straight lines 
T, 
P 
converging when T T, and t = 
t,. Thus, for alloy 8-590, T, = 
150 and t, 20. Because this 
relationship bétween log t and T 
rather than 
with the other parameters, the 
Manson-Haferd parameter is often 
to as the “linear para- 


constant 


(log t = +- log t, 


is direct, inverse as 


referred 
meter.” 
Comparing deviations 
of master curves 

Master curves (stress vs para 
meter, Fig 6), though shown only 
for alloy S-590, were drawn for 
each alloy by substituting the 
test data of Table 1 into a para- 
meter equation and using opti- 
mum values of constants as de- 
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Fig 1—Isothermal plot of stress-rupture data of Table 1. 


TABLE 1--STRESS-RUPTURE DATA- 





Stress, 1000 psi 


Red. of 
Area, % 


Rupture Elong, 
Time, hr %Y 





70 
80 
90 
100 


50 
60 
70 
75 
80 


25 
30 
35 
40 
45 
50 
55 
60 


17.5 
20 
25 
25 
28 
34 


10 
10 
12.5 
15 
15 
17.5 
20 
22.5 
25 


1,677 18 13 
433 13 17 
109 14 19 

22 7 22 


3,149 16 24 
264 14 20 
109 23 25 
44 19 25 

25 26 22 


24 40 
18 20 
27 32 
26 31 
23 25 
93 23 24 
63 20 29 
26 23 32 


16,964 12 22 
9,529 ll 17 
809 29 47 
1,028 21 41 
342 24 31 
59 19 28 


15,335 17 19 
11,257 6 14 
5,052 10 23 
1,352 19 31 
1,356 20 32 
719 18 26 
267 16 26 
88 15 23 

25 16 31 








sData for alloy steel S-590 heat treated 1 hr at 2275 F, water quenched, aged 16 hr at 1400 F, 


air cooled. 





termined for each alloy. Although 
only one is necessary, five master 
curves were drawn for each alloy 
and each parameter. The purpose 
was to compare results obtained 
from master curves based on vary- 
ing time spans of data. 

The actual rupture time for 
each data point in Table 1 was 
compared with the rupture time 
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calculated from each master curve 
by substituting the temperature 
and stress values for correspond 
ing points. 

These results are tabulated in 
Table 3. The consistently lower 
deviations of the Manson-Haferd 
parameter indicate that it has 
the greatest ability to correlate 
the actual test data. In addition, 
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Fig 2—Isochronal curves derived Fig 3—Constant stress curves Fig 4—Constant stress curves de- 
from Fig 1. Graph is an inter- derived from Fig 2 and faired to rived from Fig 2 and faired parallel. 
mediate step from Fig 1 to either intersect at I1/T+460 = O where Graph indicates that optimum value 
Fig 3 or 4. C = —log t. Graph indicates of AH (Dorn) for alloy S590 is 
that optimum value of C (Larson- 102,500. Value is determined from 

Miller) for alloy S-590 is +17. slope (see text). 
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Fig 5—Constant stress curves derived from Fig 2 and faired to intersect. 
Graph indicates that optimum value of constant “log t.” is 20, of constant 
“T..” is -150 (Manson-Haferd), for alloy S-590. In this case log time vs 
temperature (rather than temperature reciprocal) is a linear relationship. 


TABLE 2— PARAMETERS USED TO OBTAIN MASTER CURVES 








=e of the optimum value of C Parameter =» Larson- Miller® Dorn Manson-Haferd 
in the Larson-Miller parameter 
(rather than C = 20) will often Equation and Symbols (T+-460) (log t+ C) -AW TT, 
give better correlation (about = temperature, F A te RT, P= logt— logt, 
equal for 1 Cr—1 Mo-0.25 V), al- rupture time, hr T, = temperature, K | T = temperature, F 
i i “ty t = rupture time, hr t = rupture time, hr 
though never as good as the linear R= gasconstant = 1.98 

parameter of Manson-Haferd. - _ 





Comparing errors Calculated Values 


. : of Constants 
in extrapolation 5-590 C= 170rC= 2 AH = 102,500 T, = —150, logt,= 20 
c 


17 
Each master curve was extrapo- A-286._. = 2 AH = 91,000 T, = 200, logt,= 16 
Nimonic 
80A C= 180rC = 20 AH = 91,000 Ts 100, log t,= 16 
1 Cr-1 Mo-%V C = 220rC = 20 AH = 110,000 T.= 100, logt.= 18 


aAs indicated below, the study was carried through with two values of C for each alloy — 20 is 
the commonly accepted value; the other is termed the “optimum” value. 














lated to a very long time at cer- TABLE 3—- COMPARISON OF THE DEVIATIONS OF THE THREE PARAMETER METHODS: 
(Showing How Closely Their Master Curves Reproduce Original Data) 


tain temperatures to determine 
the rupture stress. These stress 
values were compared with those 
obtained by straight-line extra- 5-590 « 0.235, 9.293 0.564 





Time Span> Alloy° Larson- Miller? Dorn Manson-Haferd 





0.174 


polation of the original isother- S-590 ! 0.278, 0.343 0.646 0.178 
mal curves. (The extrapolated A-286 0.211, 0.211 0.207 0.188 
80A 0.493, 0.612 0.275 0.108 


parts are indicated by dashed lines Cr-Mo-V 0.386, 0.389 0.638 0.280 


in Fig 1 and 6.) Errors thus com- Ris 


puted for alloy S-590 are tabu- $-590¢ 0.295, 0.464 0.392 0.250 
lated in Table 4; those for 1 Cr-1 S-590 f 0.351, 0.585 0.481 0.305 
100-1000 Hr A-286 0.208, 0.208 0.188 0.191 


_() OR T ero ro _ . , 
_ 0.25 V are represé nted by B0A 0.342. 0.464 0.237 0.102 
values preceding the commas in Cr-Mo-V 0.431, 0.315 0.607 0.243 
Table 5; errors for the other two - - = 
alloys are not tabulated here. 1000-10,000 Hr | S-590° 0.182, 0.235 0.239 0.115 
A study of these tabulations $500! snnnednaenad —_ _ 
for all four alloys indicates that $-590°.. 0.293, 0.510 0.375 0.260 


the linear parameter of Manson- $-590 ! 0.351, 0.655 0.430 0.324 
Haferd can be expected to give 0-1000 Hr A-286 0.207, 0.207 0.172 0.134 
80A 0.385, 0.530 0.235 0.091 


closer and more conservative pre- Cr-Mo-V 0.339. 0.275 0617 0.274 
dictions of stresses for very long 

times. This is generally true al- 0-10,000 Hr 
though there are certain  in- 
stances, i.e., certain alloys, time 


S-590« 0.131, 0.282 0.282 0.100 

S-590 § es 0.138, 0.348 0.309 0.112 

aDeviations were calculated statistically by taking the sum of the squares of the actual devia- 

ranges or temperatures, where - vee. a by the number of deviations, and taking the square root of the result 
Vi (Xa—Xe)? . 


either the Larson-Miller or Dora bTime span of the original data which were used to calculate the particular master curve. 
cOnly long-time original data were used for comparison, as follows: S-590, as indicated; A-286, 


yarameters ay yie > ac- 
mieren ters may 3 - ld more ac only data over 1000 hr; 80A, only data over 10,000 hr; Cr-Mo-V, only data of the five longest 
curate extrapolations. rupture times. 
wanee ia wm . a IThe first of two values was determined by using the master curve based on the optimum value 
Because isothermal curves are of C, the second by using the master curve based on C = 20. 
often extrapolated as a curve eOriginal data used for comparison were only the longest rupture times at 1200, 1350 and 1500 F. 
° . . ‘Original data used for comparison were only the data over 10,000 hr. 
rather than a straight line, this 


method was also used to obtain 
“correct” values of stress. Com- 
paring extrapolations of the 
master curves with such values after the commas in Table 5 conclusion that in general the 
for the 1 Cr—1 Mo-0.25 V alloy Study of such comparisons for stresses calculated by parameter 
resulted in the errors tabulated this and other alloys leads to the extrapolations are in better agree- 
ment with straight-line extrapo- 
lations of isothermal curves than 
with curvilinear extrapolations of 
Master Curves the same isothermal curves. 
Another conclusion to be drawn 
way they — used from Table 5 is that for the 1 
Predicting long-time stress-rupture strength is a problem faced " r s 
daily by design engineers. Such predictions can be fairly accurate Cr-1 Mo-0.25 V alloy, the best 
if the testing time span is close to the service life. But more often parameter to use depends upon 
estimates must be made from relatively short-time data. This may the temperature, and thus this 
be done either by semi-log methods (not discussed in this article) alloy becomes an exception to the 
or by first plotting a master curve based on one of several parameter general superiority of Manson- 
techniques which incorporate time-temperature data into an equa- Haferd parameter. 
tion that is a function of stress. Long-time results can usually be 2 : 
read directly from this master curve. J inally, studying Tables 4 and 
How they are limited 5 with respect to the value of C 
One limitation is that master curves based on different parameter to use in the Larson-Miller param- 
techniques yield contradictory results. A second limitation is that eter yields the following con- 
to be complete a master curve has to be calculated from data which clusions: Table 4 indicates that 
sae of forts slop aise enacerris temperate, In the] using the optimum value of C 
transformation range and adequate test data are difficult to obtain. rather than 20 leads to consider- 
Short extrapolations of the master curve are therefore likely to be ably more accurate results as far 
necessary when predicting longtime results. Here again the various as extrapolation is concerned. 
parameter techniques yield contradictory results. This also proves to be true with 
the other alloys except 1 Cr-1 














Parameters and 
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TABLE 4 PERCENTAGE ERROR OF EXTRAPOLATIONS TO 100,000 HOURS 
(Compared to Extrapolations of Isothermal Curves) * 





Master Curve> 


Larson- Miller 





Dorn< 


C=17° C=20° 


Manson- 
Haferd: 





0-100 Hr 


+4.3,-6.7 | +15.2,— 33) +13.0,+33 


| +43, —10.0 


+6.5, —3.3 
+6.5, —3.3 
+6.5, 0 

+6.5, —3.3 


100-1000 Hr 
1000-10,000 Hr. . 
0-1000 Hr 
0-10,000 Hr 





/+10.9, 0 
| +15.2, +10.0 
| +13.0, + 3.3 


+2.2,— 3.3 
+2.2, —10.0 
+4.3,— 3.3 
+2.2,— 6.7 


+13.0, +3.3 
+13.0, —6.7 
+13.0, +3.3 
+13.0, —3.3” 


+13.0,+ 6.7 





aExtrapolation of the isothermal curve of S-590 at 1200 F for an assumed time of 100,000 hr yields 
a stress of 23,000 psi. Extrapolation of the 1350 F curve to 100,000 hr yields 15,000 psi. 

bTime span of the original data which were used to calculate the particular master curve. 

eThe first of two values is the percentage error in stress at 1200 F (i.e., error from 23,000 psi); 
the second value is the percentage error at 1350 F (i.e., error from 15,000 psi). 


TABLE 5—PERCENTAGE ERROR OF EXTRAPOLATIONS 
(Compared to Two Methods of Extrapolating Isothermal Curves) * 





Larson- Miller 





Master Curve” 


0-100 Hr 
100-1000 Hr 
1000-10,000 Hr... 
0-1000 Hr 


0-100 Hr 
100-1000 Hr 
1000-10,000 Hr 
0-1000 Hr 


0-100 Hr 
100-1000 Hr 
1000-10,000 Hr. . 
0-1000 Hr..... 
0-10,000 Hr... 





C = 22 


—~3417| — 8 —34 

+ 3,485 |+1.6,+7.0 
0450! —3,+17 

0-10,000 Hr -_ 


+29, +67 
434, +75 
429, +67 | +1.6, +31 
0-10,000 Hr . sip 
417, +59 | 


+10, +54 | —10, +13 


Dorn Haferd 
C= 20 


+11,+17.0| — 6,—1.7 
+11,+17.0} — 5, 0 


+12, 4190; —5, 0 


+32,+71 + 3,433 
+32, +71 0, +29 


| +13, +46 
| +23, +58 


+32, +71 


0, +29 


~13,+18 |+ 3,+41.0| —33, —90 
~33, 
0, +36.0 





aThe first of two values is based on straight-line extrapolation to 30,000 hr of the indicated iso- 
thermal curves for 1 Cr-1 Mo-% V alloy steel; the second value is based on curvilinear extrapola- 
tion of the same curves. The stress readings obtained from these extrapolations are: Straight- 


line—900 F, 62,000 psi; 1000 F, 31,000 psi; 1100 F, 15,000 psi. Curvilinear 


900 F, 59,000 psi; 


eThe first of two values is the percentage error in stress at 1200 F (i.e., error from 23,000 psi); 
the second value is the percentage error at 1350 F (i.e., error from 15,000 psi). 





Mo—0.25 V (Table 5); in this 
case accuracy is about the same 
either way for straight-line ex- 
trapolation, but C = 20 proves to 
be better than C = 22 when 
matched against curvilinear ex- 
trapolation. 
Considering minimum 
time ranges 

Most designers undoubtedly 
limit extrapolations as much as 
possible. Nevertheless there are 
reported instances of extrapolated 
100,000-hr information based on 
5000-hr data. A study of the data 
obtained for the four alloys dis- 
cussed in this article shows that 
the worst of the parameter meth- 
ods generally gives better results 


than extrapolations, whether 
straight-line or curvilinear, over 
1% log cycles or more. 

The purpose of plotting master 
curves for five different time 
ranges was to try to detect a 
trend with respect to extrapola- 
tive limits. Unfortunately, few 
trends are detectable within the 
limits of these calculations. But 
in using any parameter method, 
rupture data to at least 1000 hr 
are desirable, and temperature 
and stress ranges must be suffi- 
cient to determine values of the 
constants. 

This article is based on a paper presented 


before the annual meeting of The American 
Society of Mechanical Engineers last fall. 


\ 
‘“ 


1000-10,000 Hr _ 


30 38 42 46 50 
P, 1000 units 

Fig 6—Larson-Miller master curves 
for alloy S-590. Curves were plotted 
from data of Table 1, using various 
time spans of data as shown, and 
the parameter formula: P = (T+ 
460) (log t + 17). Similar curves 
(not shown in this article) 
plotted for alloys A-286, Nimonic 
80A and 1 Cr-1 Mo-1/4V. 


were 





Flame spraying cermets with special gun. Parts at bottom are thermo- 


couple protection tube and experimental nose cone. 


Cermets 


made possible by a special flame spraying process. 


Two new forms 


Here are the limited facts presently known. 


by William H. Herz, American Electro Metal Div., Firth Ste rling, Ine. 





Because of the high tempera- 
tures that it creates—up to 
30,000 F—the plasma jet process 
(see M/DE, Sept ’58, p 162 and 
Mar ’58, p 133) can be used to 
melt and deposit a wide variety 
of high temperature materials. 
However, many materials, such 
as those described in this article, 
can be melted and deposited 
quite satisfactorily with an oxy- 
acetylene flame and air pressure. 
At the present state of develop- 
ment, the oxyacetylene process 
is easier to handle and the 





How Does Process Compare with Plasma Jet? 


equipment required is readily 
available. It is also claimed that 
the oxyacetylene flame spraying 
process is generally less expen- 
sive than the plasma jet proc- 
ess. However, this advantage 
may be eliminated when the 
plasma jet process is more 
widely used. In general, the 
plasma jet process produces 
higher density materials than 
flame spraying. However, these 
materials, like flame sprayed 
materials, must be sintered to 
develop optimum properties. 
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@ Cermets have proved valuable 
in many high temperature ap- 
plications because of their high 
melting points and excellent re- 
sistance to oxidation and abrasion. 
Because of fabrication restric- 
tions, their use to date has been 
limited to small parts of uncom- 
plicated shape. However, develop- 
ment of a special flame spraying 
method now permits these useful 
materials to be produced in the 
form of coatings, or as fairly 
large and complex structural 
parts. 

A number of different cermets 
can be flame sprayed onto many 
different metals, and structural 
parts of almost any size can be 
produced. The cermets that have 
been successfully flame sprayed so 
far are: 

® Molybdenum disilicide 

(MoSi,). 
Chromium carbide with or 
without nickel. 
Chromium-nickel boride 
(Cr,NiB,). 
Tungsten-carbon and _ tung- 
sten-boron compounds. 
@ Nickel aluminide (NiAl). 
® Molybdenum aluminide 
(MoAIl,). 

For spraying purposes, these 
materials are extruded and sint- 
ered into rods 1% in. in dia by 16 
in. long. A_ specially designed 
flame spraying gun (Borocote 
Metallizer, Metallizing Co. of 
America) feeds the cermet rods 
into an oxyacetylene flame. High 
pressure air then propels’ the 
molten particles against the object 
to be coated. 





Coatings: 


excellent resistance to 
abrasion and high 
temperature oxidation 


Each of the cermet coatings 
that has been developed is dis- 
tinguished for one or a group of 
properties that make it valuable. 
Because of the newness of the 
coatings, detailed property data 
is lacking at present. Neverthe- 
iess, despite their greater porosity, 











cermet coatings can be expected 
to compare favorably with equiv- 
alent solid cermets. 
Molybdenum disilicide 

Of the new cermet coatings, 
molybdenum disilicide appears to 
be the most promising. The ma- 
terial has very good resistance to 
oxidation at temperatures up to 
2900 F, and has reportedly been 
used to protect molybdenum parts 
operating at 2700 F for several 
hours. Molybdenum disilicide has 
also been successfully sprayed 
onto graphite, copper and steel. 
The material tends to be brittle 
but, depending on the application, 
this may not be a problem. 
Chromium carbide 

Chromium carbide coatings, 
with and without nickel, are noted 
for their high resistance to abra- 
sion and oxidation. Maximum 
operating temperature is very 
roughly the same as for molybde- 
num disilicide. However, tem- 
perature limits can vary widely 
depending on nickel content, which 
can run from 5 up to 15%. 


Chromium carbide coatings have 
a density of about 90% and can be 
readily ground to a smooth finish 
if desired. The coatings have 
been experimentally applied to 
parts such as valve stems, finger 
pads for screw machines, and 
turbine blades. The coatings are 
now being evaluated and they are 
expected to outperform other pro- 
tective treatments formerly used. 
Chromium-nickel boride 

A chromium-nickel boride cer- 
met coating has proved to be well 
suited for protecting iron and 
steel against attack by molten 
aluminum. The coating is easily 
sprayed and has successfully pro- 
tected parts such as thermocouple 
tubes, transfer troughs, fixtures 
and wire guides against molten 
aluminum during several hundred 
hours of immersion. It also pro- 
vides oxidation resistance to these 
parts outside of the bath, pro- 
vided that no fluoride flux has 
been used in the bath. Because of 
its good resistance to thermal 
shock, the coating has also proved 


useful in protecting rocket com- 
bustion chambers and other high 
temperature parts. 
Tungsten-carbon and 
tungsten-boron 

Cermet coatings of either of 
these two compounds have a den- 
sity of about 0.53 lb per cu in. (as 
compared to 0.28 for steel) and 
are especially useful in increasing 
weight in restricted places, In air- 
craft applications, for example, 
thick coatings can be used for 
weight balancing in complicated 
places where it would be difficult 
to fasten high density metals that 
are only available as solids. 
Aluminide coatings 

Two other cermets that have 
been successfully applied by flame 
spraying are nickel aluminide and 
molybdenum aluminide. Nickel 
aluminide has a melting point of 
about 3000 F and, outside of its 
resistance to molten does 
not appear to have any special 
properties that make it useful. In 
general, the same _ conclusions 
apply to molybdenum aluminide. 


glass, 








Parts: 


larger and more complex 
high temperature parts 


Spray formed cermet parts are 
made by building up coatings on 
an expendable pattern. The parts 
can be built up to almost any size 
or shape, and when spraying is 
completed the pattern is removed 
by chemical or other means. In 
this way, parts such as large 
tubes with varying wall thickness, 
flat radiation shields and large 
conical shapes can be made out 
of all of the cermet materials 
listed above. The relative density 
of these parts varies from 82 to 
90%, depending on the cermet 
used. If desired, densities as high 
as 95% can be obtained by a sin- 
tering process which is quite 
similar to that used in powder 
metallurgy. Sintering is carried 


out at 2000 to 2500 F and causes 
the coating to diffuse into, and in 
some cases alloy with, the base 
metal. 





Cermet parts are usually made 
by conventional powder metal- 
lurgy techniques in which the cer- 
met powders are press formed in 
a die, ejected, and then sintered. 
The limited size of the dies and 
presses that are available places a 
severe restriction on the dimen- 
sions and shapes of parts that can 
be made. The high melting point 
and excellent oxidation resistance 
of some cermets are especially 
desirable for parts such as nose 
cones, rocket nozzles, and linings 
for combustion chambers and jet 
exhausts. Yet these parts are all 
too large or complicated to be 
made by ordinary powder metal- 
lurgy methods. However, now 
they can all be made by spray 
forming. Thus, it is expected that 
spray forming will be used in- 
stead of standard techniques for 
forming difficult shapes, and will 
supplement the slip casting me- 
thod recently developed for pro- 
ducing cermet and_ refractory 
hard metal parts. 

Two typical parts that have 
been produced by spray forming 








are shown in the accompanying 


photograph. The long thermo- 
couple protection tube is spray 
formed from chromium-nickel bor- 
ide and is designed to be used in 
liquid aluminum. The experimen- 
tal nose cone is also made from 
the same material; however, de- 
pending on the application, it can 
readily be made from any of the 
other cermet materials described. 


















Chromium carbide flame sprayed 
coatings have excellent bond to steel 
as shown in this photomicrograph, 
taken after sintering. 
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Wing structure has three main spars between root 
and outer engine. Trailing edges are made of aluminum 


honeycomb, 


leakproof. 


Spars and bulkheads are assembled with rivets and 
special adhesive to strengthen joints and make them 


1. Aluminum provides safe, efficient structure. 


Fuselage and wing design will incorporate many new safety 
features. Emphasis will be placed on fatigue resistant materials 
and a structure that remains safe after failure of any single unit. 


by T. L. Heid, Structures Group Engineer, Convair, San Diego 


Wing design... 

features tapered skin, honeycomb 
trailing edges, etched leading 
edges with integral air passages, 
and metal-to-metal adhesive bond- 
ing between sections. 

Primary structure—As shown 
in Fig 1 and 2, the wing spars of 
the 880 are fabricated from ma- 
chined rails, extruded stiffeners 
and roll-tapered webs. They are 
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assembled with rivets and a spe- 
cial bonding adhesive which 
strengthens the joints, protects 
the bearing surfaces, and makes 
the seams liquid-tight. Except for 
the upper front spar rail, the 
upper stringers and spar caps are 
made from 7178-T6 aluminum 
alloy. A 2024-T4 aluminum alloy 
was selected for the upper front 
spar rail because it is subjected 
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only to relatively low stresses, and 
the ductility of the material 
affords good resistance to forward- 
acting fuel loads in the integral 
tanks in the event of sudden de- 
celeration. The more ductile 2024 
alloy is also used for the lower 
spar rails and stringers. 

An epoxy adhesive (Scotchweld) 
is used throughout the wing box 
structure and the integral fuel 
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Leading edges of wings contain etched-in channels 
which circulate hot air from engine compressors to 


prevent icing. 


tanks. This metal-to-metal adhe- 
sive seals all seams and joints in 
the fuel tank area. It also con- 
tributes materially to the strength 
of riveted joints and increases re- 
sistance to fatigue and corrosion. 
All of the parts that make up the 
fuel tanks are sprayed with a 
Scotchweld primer and cured at 
150 F prior to assembly. After 
assembly, the complete wing is 
placed in a large oven and held at 
a temperature of 320 F for 1 hr. 
This final curing operation liter- 
ally “welds” the entire fuel tank 
structure into a solid unit that is 
leakproof and maintenance-free. 
Skin—The upper and lower 
wing surfaces are formed from 
tapered aluminum alloy sheets 


frame. 


whose thickness decreases span- 
wise from the wing break to the 
tip. This construction provides 
maximum structural strength with 
minimum weight. The skin sur- 
faces are supported by extruded 
Z-stringers which are attached to 
the ribs and bulkheads. 

High compression strength 7075 
alloy is used for the upper skin 
surface where structural strength 
is the most important factor. The 
more ductile 2024 alloy is used for 
the lower skin surface where 
fatigue is the primary considera- 
tion. 

Trailing and leading edges— 
Aluminum honeycomb sections are 
used for the trailing edges of 
wings, ailerons, flaps and spoilers. 


Cabin floor consists of aluminum honeycomb sandwich 
supported by transverse floor beams at each fuselage 


This type of construction provides 
a strong, lightweight structure 
with good resistance to vibration. 

A very interesting type of con- 
struction is used for the wing 
leading edge to prevent ice forma- 
tion. As shown in Fig 3, the lead- 
ing edge is formed from a double 
skin which contains integral air 
passages through which hot air 
can be_circulated from the engine 
compressors. These passages are 
formed by etching chordwise 
channels in the back surface of 
the heavy-gage outer skin. The 
inner and outer surfaces are then 
riveted together and fastened to 
the nose ribs along the lands which 
separate the channels. The design 
provides an excellent heat ex- 
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changer, and thermal efficiencies 
as high as 90% have been ob- 
tained. 

Fuselage design... 

features a honeycomb sandwich 
floor and a skin of variable thick- 
ness. 

Primary structure—Most of the 
fuselage frames are fabricated 
from stretch-formed 7075 alumi- 
num alloy Z-sections, a_ typical 
frame being 31% in. deep with a 
metal thickness of 0.05 in. Typical 
stringers are 0.05-in. extruded alu- 


minum alloy Z-sections, % in. 
deep. A 2024 aluminum alloy is 
used for the stringers along the 
floor line, and a 7075 alloy is used 
for the remaining stringers. 
Spacing of the stringers varies 
from 6 to 9 in. As shown in Fig 
4, stringers are omitted from the 
cabin walls where the heavier 
gage skin provides the necessary 
strength. An area along the top 
of the fuselage varying from 15 
to 40 in. on each side of the cen- 
ter line is reinforced with string- 





Probably the most distinguish- 
ing structural feature of the 
880 is the fail-safe, fatigue re- 
sistant construction used for 
both the wing and the fuselage. 
This type of construction is 
based on the concept of “coexis- 
tence” of all structural members. 
That is, structural integrity is 
not jeopardized if any single 
unit fails. 

Design of structure 

Wing—The primary structure 
of the 880 wing is a box beam 
consisting of spars, bulkheads, 
stringers and plates. As shown 
in the cutaway view, Fig 1, a 
three-spar arrangement is used 
from the fuselage to the out- 
board engine. Use of the center 
spar provides a more even dis- 
tribution of the wing loads and 
provides intermediate support 
for the wing ribs and bulkheads. 
The wing ribs follow conven- 
tional truss design, and the bulk- 
heads are web-type with rein- 
forcing stiffeners. Only two spars 
are used beyond the outer en- 
gine. The leading and trailing 
edges in this area are designed 
to provide a fail-safe structure. 

The wing center section be- 
neath the fuselage has four 
transverse beams between the 
front and rear spars. Each of 
these beams is attached to a 
fuselage frame. Failure of any 
one of these beams or attaching 
frame will not jeopardize the 
strength of the structure. 

A short auxiliary spar, located 
aft of the rear spar between 
the butt and first ribs, supports 
the main landing gear. This 
spar is supported jointly by the 





Structure Is Not Jeopardized if a Single Unit Fails 


fuselage and the wing structure 
and is designed to allow the 
landing gear to break free of 
the wing without rupturing the 
fuel tanks in the event of a 
crash landing. 

Fuselage—The most prominent 
features of the 880 fuselage de- 
sign are shown in the cutaway 
view on pp 100 and 101. In 
general, the same fail-safe fea- 
tures that are applied in the 
wing design are also applied in 
the fuselage design. These fea- 
tures have been evaluated by 
repeated load testing with par- 
ticular emphasis on determining 
the fatigue resistance of the 
various subsections. 

Testing of structure 

It is estimated that skin 
stresses in the 880 fuselage will 
be low enough to _ preclude 
fatigue cracks during the nor- 
mal life of the airplane. None- 
theless, an extensive test pro- 
gram was conducted to demon- 
strate that ruptures would not 
produce a major failure prior 
to their detection by inspection. 

A series of fail-safe tests were 
conducted in which various mem- 
bers were cut and loads applied 
to demonstrate that the section 
being tested retained its integ- 
rity. Emphasis was placed on 
very low rates of crack growth. 
In no case did explosive failure 
occur in a fuselage frame or 
panel. 

In another test a steel javelin 
was dropped through the fuse- 
lage skin while it was under 
pressure. Although a large cut 
was made in the skin, there was 
no evidence of added failure. 








102 * MATERIALS IN DESIGN ENGINEERING 


Vormerly Materials & Methods 


ers, the wider installation being 
over the wing. 

The cabin floor consists of an 
aluminum alloy honeycomb sand- 
wich which is supported by trans- 
verse floor beams at each fuselage 
frame. Elimination of vertical 
supports for the floor beams pro- 
vides a more resilient belly struc- 
ture in case of a wheels-up land- 
ing. A heavy extruded keel mem- 
ber, located at the plane of sym- 
metry on the fuselage bottom, 
insures structural stability in the 
region where the normal fuselage 
structure is interrupted by the 
wheel wells and the wing center 
section. 

As shown in the cutaway view 
of the fuselage, the aft pressure 
bulkhead is located forward of the 
movable horizontal stabilizer. This 
arrangement eliminates the neces- 
sity for sealing the fuselage- 
stabilizer joint. 

Skin—Because of its superior 
resistance to crack propagation, a 
2024 aluminum alloy is used for 
the fuselage skin. Skin gage var- 
ies from 0.06 to 0.10 in., with the 
heavier gages being used above 
the cabin floor line where the 
windows and most of the openings 
are located. The extra heavy skin 
provides additional crack resist- 
ance without increasing weight, 
and the noise-damping effect of 
the thicker skin permits a reduc- 
tion in the amount of soundproof- 
ing material needed. Actually, 
overall weight is reduced, since 
the heavier skin eliminates the 
need for stringers over a consid- 
erable portion of the fuselage sur- 
face. 

Windows—Windows of the 880 
are about 9 x 121% in. in size and 
are located two to a seat, or four 
for each cabin bay. The frames 
are single-piece aluminum alloy 
forgings and are supported by the 
skin without additional reinforc- 
ing. The window itself is made 
up of two acrylic sheets (Plexi- 
glas 55), separated but mounted 
as a single outer unit, plus an 
inner window pane mounted in 
rubber. Structural load can be 
absorbed by either of the two 
outer panels. 





2. Reinforced plastics provide light weight, good appearance. 


Over 1500 lb of reinforced plastics will be used in the Convair 880 jet, 
mostly for furnishings, electrical and air conditioning equipment, and 
thermal insulation. Here is the story on how and why plastics are used. 


by H. H. Rosenbaum, Design Specialist, Convair, San Diego 


Selection of materials for a new 
airplane is often based on experi- 
ence gained with the materials in 
previous airplane designs. Some 
materials, such as the aluminum 
alloys and steels, are regarded as 
standard and no unusual studies 
are required to justify their selec- 
tion. However, other materials 
such as reinforced plastics require 
thorough and costly evaluation if 
they are specified for components 
for which they have not previously 
been used. 

The decision to use reinforced 
plastics for the Convair 880 was 
made only after careful compari- 
son with other materials. Careful 
attention was given to thousands 
of parts to see if weight or cost 
could be reduced by using a rein- 
forced plastic. A reinforced plas- 
tic was selected for some parts 
primarily because of its light 
weight, even though the part could 
be produced with other less ex- 
pensive materials and methods. 
However, in most cases where a 
reinforced plastic was used it pro- 
vided both a lighter and less ex- 
pensive part than could be pro- 
duced in aluminum. Aside from 
weight and cost considerations, a 
reinforced plastic was often se- 
lected because of its electrical or 
thermal properties. 

Furnishings .. . 
in certain cabin areas to allow 
tural, and primary emphasis in 
their design is placed on appear- 
ance and utility. 

Overhead panels and racks—The 
overhead panels (first photo) in 
the 880 are of a unique sandwich 
construction consisting of a single 
layer of lino weave glass fiber 
cloth and epoxy resin cemented to 
each side of a honeycomb core. 
The visible face of each panel is 
covered with a decorative vinyl 
fabric. This fabric is perforated 


in certain cabin areas to allow 
sound to pass through the panel 
and be absorbed by a hidden layer 
of insulation. In other areas the 
perforations are omitted to pre- 
vent sound from being trans- 
mitted into the cabin from the 
outside. 

The hat racks and hand rail 
extensions over the seats are 
molded from a polyester-glass fab- 
ric laminate. This material was 
selected because it could be easily 
formed to a difficult contour. A 
polyester-glass laminate is also 
used for the canopies (nicknamed 
“canoes”) above the hat racks. 

Window frames — As_ shown 
below, a large one-piece glass- 
reinforced plastics frame is used 
to enclose the donble windows. 
Because of the intricate shape and 
large quantities involved, these 
frames are molded in matched 
metal dies. The surface finish of 
the frames is enhanced by using 
a veil mat and by painting. 

Wainscotting—The cabin trim, 
or wainscotting, shown beneath 
the windows is made from a glass 
fiber laminate backed with a flex- 
ible vinyl foam. Since these panels 
are located at the floor level and 
take a lot of abuse they are cov- 
ered with a harmonious vinyl- 
coated fabric. 

Club seats—A unique feature of 
the 880 is the club compartment 
which contains seating accommo- 
dations for 12 passengers. Shown 
in Fig 6, these seats are made of 
glass-reinforced polyester plastic 
and consist of top and bottom 
shells which are separated and 
bonded to a foamed-in-place plas- 
tics core. 

Vertical partitions—All vertical 
partitions (see photo on p 104) 
are of sandwich construction and 
contain an aluminum or paper 
honeycomb core. Each side is 


Hat rack and overhead canopy are 
molded from polyester glass fabric 
laminate and faced with decorative 
vinyl fabric. 


Windows are enclosed by large one- 
piece glass fiber-reinforced frame. 
Club seats consist of top and bottom 
reinforced plastics shells separated 
by a plastic foam core. 
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faced with a glass fiber-phenolic 
resin laminate. 

Flight deck parts—A consider- 
able number of parts on the flight 
deck of the 880 are made of rein- 
forced plastics. The most promi- 
nent parts are the instrument and 
equipment consoles located next 
to the pilots. These consoles have 
a complex contour and are bag 
molded from a polyester resin and 
glass fabric. Cost and weight con- 
siderations dictated the use of 
plastics laminates for these parts. 
For the same reasons the material 
was also selected for the side and 
overhead trim panels in the crew 
compartment and various storage 
bins and boxes on the flight deck. 
Electrical equipment... . 
and communications equipment 


represent the second largest use 
of reinforced plastics in the 880. 


Vertical partitions are made with 
honeycomb core and are faced with 
a glass fiber-phenolic resin sheet. 
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Radome—tThe radar equipment 
is housed by a thin-wall plastics 
laminate radome which forms the 
nose of the fuselage. This radome 
is about 5 ft in dia by 4 ft long 
and is molded from a glass fiber- 
epoxy resin laminate to a thick- 
ness of about 0.08 in. The epoxy 
resin was selected because of its 
high resistance to rain erosion. 

Antennas—A glass fiber-epoxy 
resin laminate is also used for a 
25-ft long antenna fairing which 
runs along the top exterior side 
of the fuselage. This fairing 
houses four flush antennas and is 
made in three parts. 

The vertical fin of the airplane 
contains two flush VHF antennas 
consisting of a glass fiber sand- 
wich with a metal screen em- 
bedded in the outer surface. An 
epoxy resin is used for the skin 
and a phenolic-glass fiber honey- 
comb is used for the core. The 
fin also contains a 10-in. wide 
glass fiber-epoxy laminate section 
which electrically isolates the fin 
tip from the rest of the fin. This 
section also extends through the 
rudder. Thus, the laminate is not 
only an electrical component but 
is also part of the primary struc- 
ture of the fin and rudder. 

Five additional antennas, which 
make up the aircraft communica- 
tions system, are either embedded 
in, or housed by, epoxy laminates. 

Junction boxes—All major elec- 
trical junction boxes are made 
from glass fiber impregnated with 
a special polyester resin modified 
to be fire resistant and self-ex- 
tinguishing. This reinforced plas- 
tic was selected because of its 
good electrical properties, ease of 
molding and low tooling costs. 

The boxes vary in size from 
2x 7x7 in. up to 6 x 30 x 30 in. 
In order to keep cost and weight 
down, wall section thicknesses 
are varied. Thickness is increased 
where the box is attached to the 
aircraft structure or where equip- 
ment is mounted on the box. Local 
increases in thickness or molded 
beads are also provided in other 
areas where additional stiffness is 
required. 

Covers—A number of plastics 
laminates shrouds or covers are 
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used over electrical equipment lo- 
cated in various parts of the air- 
craft. These shrouds are generally 
flat laminate sheets which are 
riveted or bolted to metal frames. 
Some panels require molded-in 
beads and flanges to increase 
rigidity over large unsupported 
areas. Plastics were chosen for 
these parts because of their light 
weight and resistance to hydraulic 
fluids such as Skydrol 500. 


Air conditioning components... 
make major use of reinforced 
plastics. Glass cloth-phenolic lam- 
inates are used for about 150 ft 
of ducting, plus 44 air slots and 
many transition sections. The 
phenolic laminates were selected 
for their toughness and long life, 
light weight, fire resistance, ease 
of handling and moderate cost. 

In most cases the more com- 
plicated duct shapes could be made 
more cheaply from plastics than 
from metal because of the simpler 
tooling and lower labor costs for 
the quantities required. However, 
it was found that the more sim- 
ple shapes could be made more 
advantageously from metal. 


Thermal insulation .. . 
is especially important in order 
to prevent overloading of the 
heating system in the 880, since 
this aircraft has been designed 
to operate at altitudes where tem- 
peratures are as low as —65 F. 
In addition to the usual glass 
fiber and foam insulations, wide 
use is made of reinforced plastics 
that combine low heat conductiv- 
ity with good mechanical proper- 
ties. Reinforced plastics are used 
as insulating and structural strips 
and hangers between interior 
panels and the basic structural 
members of the airplane. The same 
type of construction is used to 
suspend equipment shelves and 
racks from the structure. 


Other uses... 
of reinforced plastics include: 

1. The cargo compartment, 
which is lined with reinforced 
plastics panels. 

2. A_ protective shroud for 
equipment that might be exposed 
to leaking hydraulic fluids. 

3. Scuff plates, rubbing strips, 
fairleads and spacers. 





Culled from over 100 papers given at the recent annual 
meeting of the Society of Plastics Engineers, here are the 
new developments on... 


What’s New in Plastics 
for Engineering Uses 


> New types of plastics 

> Glass microballoons for foams 

>» Properties of polyethylene blends 
> More data on ablation 


By Malcolm W. Riley, Associate Editor, Materials in Design Engineering 


@ For those interested in practi- 
cal design information, develop- 
ments in six areas highlighted 
the recent SPE meeting: 
Reverse polyesters 

Reverse polyesters — so-called 
because the basic resin-forming 
reactions are the “reverse” of 
those used in producing conven- 
tional polyesters—are aimed at 
meeting the need for a thermo- 
setting material that can be 
molded at low pressures (10-100 
psi) by conventional, economical, 
high speed molding techniques, 
such as compression and transfer 
molding. Muskat’s discussion was 
concerned with Elkin Chemical’s 
reverse polyesters known as Elk- 
inite Resins. They can be used 
as molding compounds and also 
for coatings, adhesives and im- 
pregnants. 

These molding compounds are 
available either unreinforced or 
reinforced. The unreinforced com- 
pounds are designed for compres- 
sion molding at pressures of 50- 
100 psi, producing either clear 
moldings with good overall prop- 
erties, or filled and/or pigmented 
moldings with modified properties 
or colors. 

Glass-reinforced compounds re- 
quire molding pressures of only 
10-100 psi. Compounds are re- 
ported to readily wet glass rein- 
forcements, and provide good 
mechanical strengths in the cured 
condition. 


Both reinforced and unrein- 
forced molding compounds §sstill 
have some handling difficulties 
that must be overcome. 

Other uses—Reverse polyesters 
can also be formulated for pre- 
impregnating fibrous reinforce- 
ments. After suitable treatment, 
such “prepregs” can be laminated 
and molded by conventional tech- 
niques. 

New fire resistant epoxies 

A new chlorinated epoxy resin 
(about 30% chlorine content) is 
designed primarily for castings, 
pottings or laminates, where flame 
resistance is required. According 
to Cooke of Jones-Dabney, cast 
samples formulated for an opti- 
mum balance of mechanical and 
electrical properties burn for only 
2 sec when ignited on one end 
and held either horizontally or 
vertically. This value compares 
with a burning time for conven- 
tional epoxy castings of about 50 
sec when held horizontal to the 
flame, and continued burning 
when held vertical. 

Mechanical strengths of both 
castings and laminates made of 
the new resin are somewhat lower 
than those obtainable with other 
epoxies. Typical values for cast- 
ings include: ultimate flexural 
strength, 13,900 psi; Izod impact 
strength, 0.27 ft-lb per in. notch; 
Rockwell hardness, M106. Heat 
distortion temperature at 264 psi 
stress is about 270 F. 


CTL, Ine. 
Good ablation characteristics o/ 
reinforced phenyl-silane resins make 
them suitable for such uses as nose 
cones and missile blast deflectors. 


Electrical properties of these 
castings are comparable to those 
of conventional epoxies at temper- 
atures up to about 300 F. Typical 
dielectric characteristics: volume 
resistivity, 1 x 10'* ohm-cm; dis- 
sipation factor at 1000 cycles, 
0.0006; dielectric constant at 1000 
cycles, 3.61; dielectric strength, 
315 v per mil. 
improved grades of ABS plastics 

Among the more recent grades 
of ABS (acrylonitrile-butadiene- 
styrene) resins are low temper- 
ature impact grades, and high 
tensile strength, heat resistant 
grades. 

Low temperature impact—Mar- 
bon Chemical’s Irvin reports that 
grades of ABS materials now 
available provide minimum Izod 
impact values at —40 F of 4 ft-lb 
per in. notch (room temperature 
value: 10 ft-lb per in. notch). 
In these grades, types are avail- 
able for extrusion cr calendering, 
or for mixing with other ABS 
materials to improve their low 
temperature toughness. Other 
types are particularly designed 
for extruded pipe or for sheet 
forming applications where deep 
draws require good _ tensile 
strength at forming temperatures. 

Strength plus heat resistance- 
Recent ABS grades provide a 
combination of higher tensile 
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strengths (about 7000 psi, com- 
pared with usual values of 
about 4500-5500 psi) coupled with 
higher heat resistance (ASTM 
heat distortion values: 264 psi 
stress—208 F, compared with 
usual value of about 195 F; 66 
psi stress—220 F, compared with 
about 212 F). 

Heat distortion measurements 
have limited utility in evaluating 
heat resistance. Jrvin presents 
comparative curves showing the 
ABS heat resistant grade’s flexu- 
ral modulus of about 400,000 psi 
to be little affected by exposure 
to temperatures up to 140 F. 
Also, exposure of unstressed 
samples to 212 F dry heat for 
48 hr results in very little dimen- 
sional change. 

Glass microballoons for foams 

In addition to the original phe- 
nolic and urea microballoons pre- 
viously used in syntactic foams, 
glass microballoons appear prom- 
ising, particularly for electrical 
applications. The microballoons 
can be used with a variety of 
binder resins. 

According to Cuming of Emer- 
son & Cuming, glass microbal- 
loons range in diameter from 
30-300 » (average is about 60), 
and have a bulk density of about 
14 lb per cu ft. Heat resistance 
depends on the type of glass used; 
maximum service temperature 
may be as high as 2000 F. 

Binder resins which have been 
successfully used include poly- 
esters, epoxies, phenolics, _ sili- 
cones and crosslinked polysty- 
renes. Properties of several such 
syntactic foams are given in Table 
1. Flexible foams can be formu 
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Fig 1—Stiffness vs Type I polyethy- 
lene content in mechanical blends. 
Shaded area indicates range obtained 
using different Type I resins. 
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TABLE 1—TYPICAL PROPERTIES OF SYNTACTIC FOAMS 
(Glass Microballoons and Various Resin Binders 





Epoxy 





Two Component, 


Binder » RT Cured 


One Component 


Cross-Linked 


Polystyrene Silicone 





Density, Ib/cu ft 20 
Dielectric Constant 
(109-10!° cycles) 
Dissipation Factor 
(10-10! cycles). 
Compressive Strength, psi 
Operating Temp Range, F 


1.45 


0.01 
1010 
—70 to +300 





23 32 25 


1.55 1.67 1.6 
0.01 | 0.001 0.002 
1500 5000 750 
—70 to +500 | —70to+350 | —70 to +800 





Source: Cuming. 
lated by using vinyl plastisols as 
binders. 

The microballoons can also be 
used with inorganic binders, such 
as sodium silicate, colloidal silica 
and aluminum phosphate, for high 
temperature cellular structures. 
Polyethylene blend properties 

Since the development of Type 
III (higher density) polyethy- 
lenes, the question of what prop- 
erties can be obtained by blending 
resins of different densities has 
been often asked. The potential 
economies in inventory reductions 
through use of blends are obvious. 

Data on such blends presented 
by Wolheim of W. R. Grace should 
be considered to be _ primarily 
qualitative, since he emphasizes 
that differences in equipment and 
techniques from shop to shop will 
result in substantial differences in 
properties of blends produced. 

In developing the data, various 
Type I (lower density) resins 
with densities ranging from 0.913 
to 0.919 gm per cu cm, and melt 
indexes ranging from 2.0 to 22 
gm per 10 min were used. These 
were mechanically blended with a 
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Fig 2—Average density vs Type I 
polyethylene content in mechanical 
blends. 
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Type III material of 0.961-gm- 
per-cu-cm density and 5.4-gm-per- 
10 min melt index. 

Wolheim’s data make it clear 
that properties of blends of Type 
III and Type I polyethylenes are 
not necessarily the same as those 
of a single resin whose density 
would correspond with the aver- 
age density of the blend. 

The curve in Fig 1 shows vari- 
ation of stiffness (ASTM D747) 
with the amount of Type I resin 
in the blends. Fig 2 shows the 
effect on average measured den- 
sity of blends. Since these were 
mechanical blends, densities also 
varied within each sample. 

Results of boilability tests indi- 
cate that for parts used in boiling 
water, blends must consist of at 
least 60% of the Type III mate- 
rial to be free from distortion; 
50:50 blends appear to be border- 
line. Tests consisted of immersing 
tapered bowls molded with blends 
of 0.921 and 0.961-gm-per-cu-cm 
density materials in boiling water 
for 30 min and inspecting for 
distortion. 

Results of Izod impact strength 
tests for blends were highly 
erratic. However, blends contain- 
ing about 60% or more Type III 
material produced the most con- 
sistent impact strength values 
(0.83-1.13 ft-lb per in. notch for 
60:40 blends). 

Reinforced plastics for 
ultra-high temperatures 

The discussions of reinforced 
plastics for ultra-high temper- 
ature uses were notable for the 
limitations which had obviously 
been put on the speakers by secur- 
ity requirements. 








TABLE 2—RANGE OF ABLATION ENVIRONMENTS 





Class # 


Temperature, 
F 


Pressure, Radiation 
psi | Intensity | 


Exposure Gas 
Time, hr 


Particles 


Composition in Gas 





Aircraft (aerodynamic surfaces and jet intakes) 


Rocket Motors (inner surfaces) 


Re-Entry Bodies (aerodynamic surfaces) 


Ordnance (ammunition parts and gun barrels) 


3600-5400 


~ §400-12,600 





212-1850 1.5-150 Negligible 


1000-3000 Extreme 


0-500 Moderate 


20,000-50,000 


Extreme 


1000-10,000 | O., N» 
0,0003-0.03 


0.008-0.016 | 02, N» 


5 x 10-* 


| Rain, snow, dust 


Unburnt propellant, 
ablation products 


CO, H.0, No, etc. 


Rain, snow, dust 
Unburnt propellant, 
ablation products 


CO, No, H.0, etc. 





Source: Perry and Silver. 


The general behavior of rein- 
forced plastics under conditions 
of ablation was neatly summar- 
ized by Perry and his colleagues 
of Naval Ordnance Lab. (Two 
other papers by the same authors 
also summarized theory and ex- 
perimental work in studying ef- 
fects of high velocity hot gases 
on reinforced plastics.) 

Ablation mechanism—The mech- 
anism of ablation involves both 
thermal and mechanical effects, as 
follows: 

Thermal effects may include 
any or all of the following: 1) 
spalling, or the cracking or flak- 
ing away of expanded material at 
temperatures below the material’s 
melting point, 2) sloughing, or 
the separation of thermally soft- 
ened or weakened pieces under 
stresses caused by wind or accel- 
eration, 3) sublimation, or the 
loss of material thermally trans- 
formed directly from the solid to 
the vapor phase, 4) run-off of 
melted material under wind or 
acceleration stresses, 5) evapora- 
tion, or loss of melted material 
from the liquid to the vapor 
phase, 6) pyrolysis, or loss of 
gaseous, liquid or solid products 
of thermal degradation, and 7) 
combustion, i.e., sublimation, evap- 
oration or pyrolysis accompanied 
by oxidation. 
effects of ablation 
impact erosion 


Mechanical 
may include: 1) 
due to local impact of particles 
or droplets in the gas stream, 
and 2) shearing, or loss of mate- 
rial in solid form due to fracture 
caused by wind shear stresses. 

Table 2 summarizes the usual 
range of ablation environments. 

Design compromises—The com- 


TABLE 3—EFFECT OF LAMINATE DIRECTION ON ABLATION CHARACTERISTICS: 





Laminate Direction » Parallel 


Direction of gas flow ————_—__» 


MTT) | za 
20-Deg 
Shingled 


End-Grained Random 





Coef of Ther Exp, 10-°/°F......... 6.26 
Ablation Rate 
High Temp Good 
Moderate Temp Poor 
Surface After Ablation Rough 
Emissivity 0.85 

Ther Cond, Btu/hr/sq ft/°F /in. 2.0 

Ten Str, psi 
Room Temp. . 
500 F 

Flex Str, psi 
Room Temp. . 
500 F.. 

Flex Mod, 10° psi 
Room Temp. . 2.3 
a / 1.83 

Columnar Compr, psi 
Room Temp. . 37,200 
500 F.. 16,500 


23,200 
21,000 


49,100 
26,700 





25.9 8.0 


Excellent Excellent 





Excellent Excellent Good 
Smooth | Smooth 
0.85 0.85 


6.0 2.9 | 20 


15900 + ~=| 4500 #«#| «© 6000 
750 3100 2900 


5100 7300 
2600 5500 9000 

0.7 | 12 
<0.1 0.65 


60,000 | 7700 12,000 
35,400 


| 
| 
| 


5700 5200 





aProperty data are for 379X phenyl-silane resin 


Source: Warnken. 


promises necessary in designing 
reinforced plastics materials for 
ablation conditions were indicated 
by Warnken, of CTL, Inc., who 
outlined the effects of lamination 
direction on ablation behavior. 
Table 3 indicates how four differ- 
ent lamination configurations are 
affected by high temperature, 
high velocity gas flow. The 
sketches show qualitatively the 
effects of such environments on 
parallel laminations, end-grained 
laminations, 20-deg shingled lam- 
inations and random laminations. 

Values in the table show typical 
characteristics of structures made 
in each of these types of lamin- 
ated configurations. The data given 
in the table are for a phenyl-silane 
resin reinforced with 96% silica 
glass fiber. As can be seen, the 


reinforced with Refrasil, 96% silica glass. 


end-grained and shingled grain 
laminates have the best ablation 
characteristics, but they also have 
the highest thermal conductivity 
and expansion, and relatively low 
mechanical strengths. 
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Variety of webbings used in mili- 
tary equipment is shown in this U.S. 


Navy full pressure flying suit. 











webbings 
of strength 


Nylon barrier 
ide al 
elasticity to check speeding aircraft 


possess 
combination and 


vithout damage. 


Webbing Materials 


Three types offer high strength 


elasticity 
flexibility 


by Gladys Hargreaves, 


Laboratory, Naval Air Materials Center 


(eronautical Materials 





The webbing materials avail- 
able to the designer today are 
far superior to earlier materials. 

In the early days of the air- 
plane when speeds were low and 
flights short, parachute 
harnesses were made from a 
high grade linen webbing. This 
webbing had a breaking strength 
of less than 3000 lb and was 
stiff and uncomfortable to wear. 

With the advent of faster 
aircraft with longer cruising 
ranges, designers demanded a 
stronger webbing to withstand 
the higher impact loads of para- 
chute openings, and a more flex- 


were 





Why New Webbings Were Developed 


ible webbing that would reduce 
pilot discomfort and fatigue. 
These requirements led to the 
development of improved linen 
webbings which were in turn re- 
placed during World War II by 
specially treated cotton webbings 
with nylon filling. Rib-weave 
nylon and Dacron webbings were 
later developed for parachute 
harnesses and other applications. 
The early nylon materials had 
a tendency to fuzz and lose their 
strength when used with quick- 
fit parachute hardware. How- 
ever, this problem was licked by 
coating the webbing fibers. 
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@ Webbings are widely used in 
military equipment because of 
their versatility. Although the 
strength of webbings is important 
in many applications, it is not al- 
ways the determining selection 
factor. For example, a high degree 
of flexibility may be needed, par- 
ticularly in the case of harnesses 
that must be comfortable for long 
periods of time. Similarly, a web- 
bing material may be required to 
have a high degree of elasticity, 
as in the case of aircraft crash 
barriers. At the other design ex- 
treme, a webbing material may 
be required with minimum elas- 
ticity, as in the case of aircraft 
seat belts. 

A number of webbing materials 
have been developed to meet vari- 
ous operating requirements. The 
most common materials in use 
today are nylon, cotton and Da- 
cron. Webbings of these materials 
consist of narrow woven fabrics 
weighing at least 15 oz per sq yd. 
These webbings differ from tapes, 
which usually weigh less than 15 
oz per sq yd. Most of the web- 
bings now in use are available 
in unfinished form, with a resin 
finish, or impregnated with latex 
(see table on p 109). 

Cotton 

Despite the inroads made by 
the synthetic fibers, cotton still 
has many advantages as a webbing 
material. Some of the applications 
where cotton webbings are now 
being used to advantage are head- 
bands in aviation helmets, parts 
of parachute harnesses, suspen- 
ders for winter flying suits, and 
cargo drop kits. 

Dried 
posed of 95% pure cellulose and 
5% impurities. Fibers vary in 
length from 1% to 214 in. and have 
high tensile strengths—from 40,- 
000 to 125,000 psi. The strength 
of cotton fabrics largely depends 
on fiber length and the friction 
and interweaving of the fibers. 
Thus, the strongest cotton fabrics 
come from the long fibers which 
have more friction area than the 
short fibers. 

Cotton fibers are quite durable 
and have a higher wet than dry 


cotton fibers are com- 








strength under normal conditions. 
They are not affected by heat up 
to 248 F. At higher temperatures 
cotton begins to yellow until at 
285 F it turns brown and shows 
signs of degradation. The material 
is also extremely sensitive to ox- 
idizing agents and acids, and can 
even be affected by weak mineral 
acids under some conditions. 


Nylon 

Nylon is probably the most 
popular webbing material in use 
today because of its high strength 
and ability to absorb impact 
energy. Millions of yards of 10,- 
000-lb “barrier” webbing are used 
each year in aircraft arresting 
systems, and for barricades on 


aircraft carriers (see photo) and 
emergency airport landing strips. 
Nylon webbings are also widely 
used in parachutes and parapack 
and life raft equipment. 


The principal advantages of 
nylon yarn webbing are high 
strength and elasticity. The ma- 
terial loses some strength when 
wet and usually swells slightly 
and increases in length. After 
being held in tension for several 
days the material creeps back to 
its original length very slowly, 
complete recovery sometimes tak- 
ing almost two weeks. 

Sunlight has a tendering and 
weakening effect on nylon. In gen- 
eral, bright yarns are more re- 
sistant than dull yarns. A 10,000- 
Ib nylon webbing normally has a 
breaking strength of 10,100 to 
11,000 lb; however, these values 
can be cut in half after exposure 
to strong sunlight. A good deal of 
research has been done on this 
problem and it has been found 
that a protective resin or latex 
coating, or dyeing with dark 
colors, enables nylon to retain 
75% of its original strength after 
sunlight degradation. Reports also 
show that a modified nylon known 
as type 330 will retain 90% or 
better of its original strength af- 
ter 100 hr of weatherometer test- 
ing. 

Nylon will not support combus- 
tion and is heat stable up to 248 
F, at which point it softens, loses 
its strength, and turns yellow. In 


PROPERTIES OF WEBBING MATERIALS 





Material 
* 


Width, in 


Breaking 


Finishes Available 
Strength, Ib 





Cotton Y,-10 
Cotton (elastic) Y%y-1Y% 
Cotton-Nylon %_-3 
Nylon Y%-5 
Dacron... 1-2 





Mildew and /or water repellant 25-2500 
Mildew and/or water repellant 
Mildew and/or water repellant 
Latex or resin 


Latex 


350-5200 
50-50,000 
3400-8200 





















































Weave construction of nylon barrier webbing—enlarged (2X) view. 


certain weave patterns the ma- 
terial has excellent abrasion re- 
sistance. Nylon has fair resistance 
to dilute acids and generally good 
resistance to alkalis. It is not 
soluble in organic solvents with 
the exception of boiling benzyl 
alcohol, hot solutions of zine 
chloride in methanol, phenolic 
compounds, and calcium chloride 
in methanol. Concentrated inor- 
ganic acids will deteriorate nylon, 
as will concentrated formic and 
oxalic acids. Most bleaches have 
a tendering effect on nylon. The 
material is completely resistant 
to bacteria and fungi, and is very 
little affected by aging at normal 
temperatures. 

Dacron 

Dacron polyester webbings are 
comparatively new. However, be- 
cause of their controllable elon- 
gation they have within a short 
time established their importance 
in safety harnesses, parachutes 
and ejection seats. 

Webbings made from polyester 
fibers are extremely tough, have 
excellent elastic recovery, and are 
resistant to microbiological attack, 


and most organic sol- 
vents. The webbings have 
good dimensional stability either 
wet or dry, are resistant to 
stretching, and have good flex 
life. 

Polyester fibers begin to soften 
at 450 F and melt at 480 F. 
Preshrunk yarn has an inverse 
temperature-length relationship— 
length decreases slightly with in- 
creasing temperature, and _in- 
creases slightly with decreasing 
temperature. The material has 
been exposed to 300 F for long 
periods with no signs of color 
change or degradation. 

Polyester fibers are attacked by 
concentrated sulfuric acid, but 
have good to excellent resistance 
to other acids. They have good re- 
sistance to weak alkalis, but only 
moderate resistance to strong 
bases at room temperature, and 
poor resistance to weak alkalis at 
high temperatures. Their resist- 
ance to oxidizing agents and com- 
mon bleaches is excellent. 


bleaches 
also 


Editor’s note: For further property data on 
the materials discussed in this article see 
Manual No. 123 on “Industrial Textile Fi- 
bers,”” MATERIALS & METHODS, Dec °55, p 11% 
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SQUARE CELL 


‘2 


MULTIWAVE 


CORRUGATED SQUARE CELL 


STRESSKIN 


Typical honeycomb cell configurations. The square cell is the best core type for general use. The corrugated 
square cell (nine node) and the multiwave structure were developed for curved surfaces which require greater flexi- 
bility, but are more difficult to braze because they tend to relax at the brazing temperature. Stresskin is a flanged 


rigid-tube 


construction which provides a greater faying area for brazing. 


Brazed Steel Honeycomb Structures 
for 800 F 


TABLE 1—FERROUS ALLOYS SUITABLE FOR HONEYCOMB CONSTRUCTION 





Alloy # 


Nominal Composition, % 
wn | si | co | wi 


. T 
| 
+ Mo 4 


_ Other 


— 


Suggested 
Operating 
Range, F 





17-7PH° 
PH15-7 Mo°... 





| 16-18 |6.5-7.75; — 

1416 | 6.5-7.75| 2.0-3.0 

| 16-17) 45 | 2.5-3.25) 
15-16) 45 | 2.5-3.25 

| 0.90 10 |W 


F lA 
1.04 

0.54 
0.54 


A 
N 
N 


1 0.75-1.5 
1 0.75-1.5 
0.07-0.13 
0.07-0.13 
1.0, V 0.25 





RT-600 
RT-800 
RT-800 


| RT-800 


RT-800° 


=a 1 
0.084 | 1.0-2.0 0.40-1.0 |13.5-16 | 24-28 1.0-1.5 | Al 0.354, Ti 1.75-2.25| RT-1200 





*Precipitation hardening 


Martensitic 


Maximum 


Austenitic 


“After tempering at 800 F 


TABLE 2—TYPICAL COMPOSITIONS OF APPLICABLE SILVER-BASE BRAZING ALLOYS 





Type + 


Nominal Composition, % 


Ag | Mn Cu Li Ni 


4 


| 
1 Melt Temp, F | Flow Temp, F 





Ag-Li . 
Ag-Mn-Li 
Ag-Cu (coin) 


Ag-CurLi (sterling)... HN 
cdétsasksceceiends 


Ag-Pd-Mn (SPM1).......... a 


0.2 


84.8 | 15 0.2 
90 
0.2 


02 





1750 
1700 
1650 
1625 
1400 
1600 
2000 


1750 
1750 
1725 
1650 
1400 
1725 
2150 








oO 
N 


° 
fo) 


° 
oO 


9° 
5 


o 
w 


-AM 355 SCT850 
PHI5-7Mo RH950 


/7-7PH RH950O 


/7-7PH THIO5O 


AM 350 SCT850 


Type 422 TH80O 





Yield Strength-Density, Ratio x 10& 


oO 
~ 





)_t 








RT 100 


300 500 


Temperoture, F 


700 


900 


100 


Fig 1—Effect of temperature on the yield strength-density ratio of alloys 


Last month Solar Air- 
craft’s Floyd Rechlin dis- 
cussed six basic rules for 
designing with brazed 
honeycomb sandwich. 
This article emphasizes: 


>» Selecting materials— 
core and face materials, 
brazing alloys 


Properties of honeycomb 
structures 
by Charles F. Burrows, 


Materials Group Engineer, 
Martin Co, 


® Steel sandwich constructions for 
service at temperatures near 800 F 
can be formed by brazing. Brazed 
honeycomb construction is in use 
on the B-58 Bomber and is sched- 
uled for use on the North Ameri- 
can B-70 and F-108 aircraft. Al- 
though Martin has not yet fabri- 
cated production parts of brazed 
honeycomb, produced 
pilot-type hardware, such as quar- 
ter-scale rudder panels, that meet 


we have 


engineering specifications. 
Selection of core and 
face materials 

The primary requisites for ma- 
terials for elevated temperature 
honeycombs are: 

1. High mechanical 
at ambient temperatures, and re- 
tention of a high proportion of 
these properties at elevated tem- 


properties 


suitable for honeycombs used at 800 F. peratures, 
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2. Good corrosion and oxidation 
resistance. 

3. Little or no distortion during 
heat treatment. 

4. Good fabrication and joining 
characteristics. 

5. Low strategic alloy content. 

6. Low magnetic properties. 

7. Low thermal expansion. 

A survey of available materials 
indicated that the precipitation 
hardenable alloys—17-7PH, PH15- 
7 Mo, AM 350 and AM 355—and 
martensitic alloy 422 are suitable 
for brazed sandwich construction 
for service temperatures up to 
800 F. Compositions of these 
alloys are given in Table 1. Yield 
strength-density ratios are given 
in Fig 1. 

The precipitation hardenable 
alloys are solution treated at 1400 
te 1750 F, air cooled to room tem- 
perature, subzero cooled to tem- 
peratures of —20 to -100 F, and 
aged at temperatures of 850 to 
1100 F. 

Martensitic alloy 422 is austeni- 
tized at 1825 F, air cooled to room 
temperature, and tempered at 800 
to 1200 F. Although this alloy 
offers good strength and weld- 
ability, its corrosion resistance is 
marginal—a major problem in 
thin honeycomb materials which 
are generally only 1 to 2 mils 
thick. 

Resistance welded preformed 
honeycomb core has evolved into 
many configurations including 
square cell, corrugated square cell 
(nine node), multiwave and sine 
wave. The square cell is the best 
core type for general use, but does 
not have the flexibility desirable 
for curved surfaces. Corrugated 
square cell and multiwave cores 
were developed for curved sur- 
faces because they have greater 
flexibility than the square cell 
core. However, brazing the flex- 
ible cores is troublesome because 
of their tendency to relax at the 
brazing temperature, resulting in 
a spotty braze. 

Selection of brazing alloys 

Brazing alloys to be used with 
these materials should meet the 
following requirements: 

1. Flow temperature coinciding 
with the conditioning and/or 





Brazing can be effectively ac- 
complished by using: 

1. Sealed retort containers 
heated in a conventional box- 
type furnace. 

2. Retort furnaces, such as a 
hydrogen bell. 

3. Vacuum retort furnaces. 

4. Electric, radiant heat or 
quartz lamp-heated blankets. 

5. Molten salt baths. 

The method selected will de- 
pend on the heat treatment re- 
quired for the base alloy, the 
brazing metal selected, the at- 
mosphere, and the size and 
quantity of parts involved. 

Regardless of the method, a 
completely brazed assembly will 
be obtained only if: 

1. All detail parts such as 
core, faces, edge members and 
inserts are held to a thickness 
tolerance of +0.003 in. 

2. The parts are cleaned. With 
adequate cleaning of the com- 
ponents, the quality of the joints 
is governed largely by the at- 
mosphere. 

38. A clean dry atmosphere 
free from impurities and having 
a dew point of about -100 F is 
provided. 

Brazing methods 

In sections over 1 in. thick, 
furnace brazing of the precipi- 
tation hardenable alloys 17-7PH 
and PH15-7 Mo in the RH condi- 
tion with modified sterling silver 
produces poor fillets at the junc- 
tion of the core and upper face 
because of the fluidity of the 
brazing al’oy at the required 
temperature of 1710-1750 F. Fast 
brazing by blanket techniques is 
successful because the rapid 
heating and cooling cycles pre- 
vent excessive flow of the braz- 
ing alloy. Fluidity is not a prob- 
lem with these alloys in the TH 
condition; brazing is done at 
1650 F and is followed by the 





How to Braze Honeycomb Structures 


standard heat treating process. 

Successful furnace brazing of 
the precipitation hardenable 
alloys 17-7PH and PH15-7 Mo 
in the RH condition can be 
achieved by the selection of an 
alloy such as 62.5 silver-32.5 
copper-5% nickel which is more 
sluggish at 1710-1750 F than 
sterling silver. This alloy pro- 
duces excellent filleting with 
little flow along nodular areas. 

Another brazing technique 
that shows promise is the use of 
a 0.001-in. nickel shim coated 
with 0.001 in. of coin silver. The 
nickel shim holds the brazing 
alloy in place and the result is 
a satisfactory braze. 

A third development uses a 
double layer of brazing alloy. 
The upper layer, consisting of 
the more fluid alloy, is supported 
by a _ second, higher melting 
alloy. The fluid alloy melts and 
combines with the second to 
form a third alloy. The result 
is a braze with even filleting. 
Inspection 

A critical factor in brazed 
honeycomb structures is inspec- 
tion to determine whether a 
satisfactory braze has been pro- 
duced. X-raying is the most 
reliable method of nondestruc- 
tive testing at present. However, 
use of x-ray techniques is quite 
expensive because of the num- 
ber of radiographs required to 
cover the structure adequately. 
In addition, the x-ray does not 
reveal the quality of the brazed 
fillet bond; it merely shows 
whether or not a fillet is present. 

Although such methods as the 
infrared camera, the TV x-ray 
image, fluoroscopy, eddy cur- 
rents and ultrasonics are being 
evaluated in an attempt to de- 
velop a low cost testing method, 
none has proved entirely satis- 
factory. 








hardening temperature of the 
base alloy. 

2. Corrosion and oxidation re- 
sistance compatible with the base 
alloy. 

3. Minimum of alloying or dif- 
fusion to avoid embrittling the 


core. 


4. Adequate wetting of the base 
alloy in the processing atmosphere. 
Commercial brazing alloys that 


are useful with the base alloys 
discussed here fall into two types: 
silver-base and nickel-base. The 
nickel-base alloys are stronger 
and have greater oxidation resist- 
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Fig 2—Ovxidation resistance (weight 


gain) for various base metal-braze 


combinations. 
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Fig 3—Foil thickness vs compres- 
strength of annealed 17-7PH 
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GB Comp str sandwich composite 
Sandwich details 

| Core, Ya-in. sq cell x 

Q002-in. ribbon 

Faces, O020-in 


Strength, 1000 psi 








17-7PH PHI5-7Mo Type 422 
T800 


17-7PH 
THIOSO RH95O RH950 


Fig 4—Column compressive strengths 


for seve ral hone ycomb combinations. 





| Panel details 

Core, Ya-in sq cell x 
Q002-in. ribbon 
Faces, O020-in 
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17-7PH I7-7PH PHI5-7Mo Type 422 
THIOSO RH950 RH950 T800 
Fig S—Static flexure strengths for 


several honeycomb combinations. 
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ance than the silver-base alloys. 
However, the nickel-base alloys 
have a tendency to embrittle—by 
alloying and grain boundary pene- 
tration—the foil produced from 
precipitation hardenable _ steels. 
For this reason and because the 
brazing temperatures are _ suffi- 
ciently high to cause excessive 
grain growth and reduced mechan- 
ical properties in the precipitation 
hardenable alloys, nickel-base al- 
loys are not recommended. 
Recommended brazing alloys 
(compositions in Table 2) for the 
specified base metals are: 
For 17-7PH, PH15-7 Mo, 
AM 350, AM 355 
® Sterling silver modified with 
0.2% lithium 
Nickel-clad coin silver 
62.5 silver-32.5 copper-5% 
nickel 
422 
Pure silver modified 
0.2% lithium 
Nickel-clad coin silver 
For A286 
for comparison) 
® Acrylic-bonded CM 53 (a 
nickel-chromium-silicon- 
iron-boron alloy). 


with 


(included 


Suitable methods for brazing 
with these combinations are dis- 
cussed in the box on p 111. 
Properties of honeycomb 
structures 

Evaluation of the properties of 
honeycomb structures is 
determine whether 
these structures will meet the 
service requirements. Oxidation, 
column compression, static flexure 
and flexural fatigue have 
been applied to various materials 
with the following results. 

Oxidation properties—Various 
cecmbinations metal and 
braze alloy were tested in stag- 
nant air at 800, 1000.and 1200 F 
for a period of 100 hr. The re- 
sults are shown in Fig 2. A286 
showed the greatest resistance to 
oxidation, although 17-7PH and 
PH15-7 Mo were also quite re- 
Least resistance was 
422. 

Compression Tests 
made on annealed 17-7PH square 
honeycomb core at room tempera- 


brazed 
essential to 


tests 


of base 


sistant. 
shown by 
properties 
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ture show that the foil thickness 
and cell size have a pronounced 
effect on the strength of the core. 
As shown in Fig 3, structures 
made with 0.003-in. foil are much 
stronger up to cell sizes of 14 in. 
than those made with thinner 
foil. In larger cell sizes the dif- 
ferences are not so great. 

Column compression properties 
—Results of tests made on 3 by 
8-in. specimens with an effective 
column height of 6 in. are shown 
in Fig 4. The highest strength is 
shown by 422 after tempering at 
800 F. However, the use of this 
alloy in primary structures would 
be critical because of its low re- 
sistance to corrosion. 

Static flexure properties—In 
these tests, the load is applied at 
the center of a 6-in. span. The 
properties of several honeycombs 
produced from precipitation hard- 
enable grades and 422 are shown 
in Fig 5. In this test also, type 
422 shows the highest strength. 

Flexural fatigue properties— 
Fatigue tests were made only on 
A286 brazed with CM 53 brazing 
alloy, using a span of 6 in. and 
cyclic loading with R = 0.1 where 
R is the ratio of minimum to 
maximum applied stress. 

Ambient temperature _ tests 
showed an endurance limit (107 
cycles without failure) of 163 psi 
maximum core shear stress. At 
elevated temperatures the endur- 
ance limit increased—to 200 psi 
at 500 F and 180 psi at 1000 F. 
Failure occurred either in a com- 
bination of core-shear and braze- 
joint failure, or in face tension. 

Stress corrosion properties— 
Atmospheric stress corrosion tests 
made on a 17-7PH-RH950 panel 
showed no failure after an expo- 
sure of 23 months. 
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Ford Motor Co. 
Complex shapes are formed in one operation by powder metallurgy. 


Designing for 


Metal 


Powder Structural Parts 


Metal powder compacts can provide outstanding service 
at minimum cost for engineers and designers who are 
familiar with their advantages and limitations. This 
manual will help you determine the properties of various 
powder mixtures, and select suitable designs and applica- 
tions that will take full advantage of these properties. The 
manual covers: 


> 


> 
» 
> 
> 


Ferrous and nonferrous materials 
Design rules and pointers 

Finishing 

Economics of using metal powder parts 
Typical applications 
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@ Powder metallurgy offers the designer and engineer 


a means of obtaining a wide range of characteristics 
in a variety of metallic compositions at reasonable cost. 
However, to use the process effic iently, it is necessary to 
know both its advantages and its limitations. 
Density and porosity 

A major advantage of powder metallurgy is control 
over the properties of the part. Sintered iron powder, 
for example, yields parts having tensile strengths of the 
order of 30,000 psi. This figure compares with 50,000 to 
80,000 psi obtainable with cold Higher 
strength iron powder parts can be obtained by increasing 
the density in one of four ways: using higher briquet- 
ting pressure, using powders having greater compressi- 
bility, coining after sintering, or infiltrating the part 
with a lower melting metal such as copper. With such 
treatments, tensile strengths of 56,000 to 100,000 psi can 
be obtained. 


rolled steel. 


The reciprocal of density is, of course, porosity. Por- 
osity may be useful or detrimental. It is useful when 
filled with oil or other liquids for lubrication or to pre- 
vent corrosion. It is detrimental in many structural parts 
because it reduces such properties as elongation and 
hardness. Because pores are usually interconnected in 
low density parts, porosity may result in internal cor- 
rosion and consequently a shorter life for the part or the 
destruction of finishes applied to the surface. In addi- 
tion porosity prevents the use of parts in pressure sys- 
tems since liquids or gases can leak through. 


To take full advantage of powder metzllurgy, the de- 
signer should determine the strength, ductility and hard- 
ness required. These will be related to the density re- 
quired. In some cases, heat treatment will obviously be 
necessary, but in many cases metal powder parts can be 
used without subsequent heat treatment. By determining 
the properties required the engineer can avoid paying a 
higher price than necessary to obtain a part that will 
function satisfactorily. 

The four types of parts 

Metal powder products can be divided broadly into 
four groups: 

1. Parts having densities of the order of 50%. These 
parts are used as filters ard in similar applications. 

2. Parts having densities of the order of 75%. Such 
perts are used in applications like the familiar self- 
lubricated bearing. 

3. Parts having densities ranging from about 80 to 
above 95%. These parts are used in structural ap- 
plications. 

4, Infiltrated parts having practically full final density. 
These parts are also used in structural applications. 

The purpose of this manual is to help the engineer or 
designer determine the properties of various powder 
mixtures, to help him select suitable designs to take full 
advantage of these properties, and to point out to him 
various applications that have been handled successfully. 
Recause of space limitations, only the last two groups— 
structural parts—are covered in this manual. 


Properties of metal powder parts 


Parts produced from metal pow- The combination 


of all of these these compositions and a list of typi- 


ders range from low strength, rela- 
tively soft, porous bodies to high 
strength, hard carbides. Properties 
are influenced by a number of fac- 
All metal 
powder parts are affected to vary- 


tors that are unique. 
ing degrees by: 

1. Powder 
Powders produced from reduced ox- 


production method. 


ides have pressing characteristics 
different from those 
electrolysis. 

2. Particle size. 
tions produced from powders of dif- 


produced by 
Similar composi 


ferent particle size can have quite 
different properties. 

Differences in 
during pressing 


). Pressing practice. 
density can occu! 
of complicated parts, with the cen 
ter of the part having lower den- 
sity than the ends, particularly in 
long parts. 

j. Sintering conditions. The fu 
nace atmosphere and sintering con- 
ditions can affect properties signifi- 
Parts 
into the hot zone can have prope 
ties that differ from those of parts 
introduced into the hot zone through 


cantly. introduced directly 


a preheat zone, since sintering time 
and temperature affect the degree of 
alloying obtained 
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factors can cause variations in the 
density of individual parts, from 
part to part and from lot to lot, 
unless proper controls are main- 
tained. 

The factors just mentioned are 
important because of their influence 
on density. Density, itself, is a 
major consideration in the produc- 
tion of metal powder parts. Its in- 
tensile 


fluence is so great that 


strength may be as much as 75% 
lower than the maximum obtainable 
from the particular powder mixture 
if density is low. Therefore, users 
of metal powder parts should con- 
sult the parts producer to determine 
whether the desired strength-density 
combination can be produced from 
the desired powder mixture. 

These preliminary remarks are 
necessary for an understanding of 
the properties of specific composi- 
tions, which will be discussed unde? 
the following two sections on 1) fer- 
rous parts and 2) nonferrous parts. 
Ferrous parts 

Ferrous powder parts are made 
from iron, copper-infiltrated iron, 
steel and stainless steel composi- 
tions. Some of these materials are 


covered by ASTM specifications; 
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cal properties are given in Table 1. 
Ferrous compositions are further 
specified as low density, medium 
density and high density parts (in- 
filtrated grades are properly classi- 
fied under high density). 

Pressed and sintered parts—Plain 
iron fits the requirements of the 
large field of low and medium 
density parts, although its strength 
is rather low. Strength can be im- 
proved by 
but greater 
from the use of additional elements 
in the powder mixture. Among such 
additions are carbon and copper. 
Parts containing carbon can be heat 
treated to strength and 
hardness. Copper, in small quanti- 
ties, enters the iron matrix and im- 
proves the strength. Using carbon 
and copper together makes it pos- 
sible to obtain good mechanical prop- 
erties with lower carbon contents 


increasing the density, 


improvement results 


increase 


than are possible with carbon alone. 

The properties of various low den- 
sity, medium density and high den- 
sity ferrous metal parts are given 
in Table 2. These values have been 
collected from many sources, which, 
unfortunately, give very little infor- 
mation on the treatments used. How- 








ever, this table does indicate 1) the 
effects of density on mechanical 







properties (within the range of 
densities obtainable by pressing and 
sintering), and 2) the range of 
properties obtainable by pressing 
and sintering. 

Infiltrated parts—Table 2 also 
shows properties of high density 


parts produced by infiltration. Por- 
ous iron parts having densities of 
60 to 80% of theoretical can be in- 
filtrated with various lower melting 
metals and alloys. Among those pre- 
ferred 






copper-iron, 
various 


are copper, 





copper-iron-manganese and 
Residual porosity 
duced to less than 4% by this pro- 
cedure. The infiltrated irons have 
tensile strengths of the of 
50,000 to 60,000 psi and elongations 
of 14 to 30%. If copper is included 
in the alloy used for infiltration the 
part can be precipitation hardened 
to obtain strengths up to 100,000 psi 
and elongations up to 8%. These 
properties are superior to those ob- 





brasses. is re- 







order 











tainable by pressing and sintering 
powder mixtures of the same compo- 
sition. 








Heat treated parts—Iron powder 
parts containing carbon can be heat 
treated by procedures used for con- 
ventional The will 
depend, of course, on the quantity 
of carbon that combined with 
the iron during sintering. Taking 
advantage of the fact that porosity 
is present, it appears more common 
to use carburizing or carbonitriding 
heat treatments than simple quench- 
ing and tempering operations. 

Iron powder parts can be carbur- 
ized by controlled at- 
mospheres (see Fig 1). Ease of con- 
trolling the carbon content and for- 
mation of with the 
density. Because of the porosity, low 
density parts (having 75 to 85% 
theoretical density) diffi- 
cult to carburize uniformly. Careful 
control but machine 
parts have been satisfactorily car- 
burized despite low density. Medium 
density parts (85 to 95% theoretical 
density) are less difficult to carbur- 
ize; carbon faster 
than in the carburizing of conven- 
tional High parts 
(above 95% theoretical density) are 


steels. response 


has 


heating in 


a case varies 


are most 


is necessary, 


penetration is 


steels. density 


TABLE 1—ASTM REQUIREMENTS AND TYPICAL PROPERTIES 

















a 80 

a 

° 

°o 

2 

- 60 

= 

> 

c 

NM 
aH 40 

s 

o 

c 

a 
- 20 } } 

/ron-graphi te 
—-— /ron-copper-graphite | 
re) =e —_— ae | - 
55 60 65 70 75 


Density, gm/cu cm 
Fig 1—Case hardened parts develop 
higher strengths after heat treat- 
ment than parts of the same compo 
sition which are pressed and sintered. 
(Kothari) 


carburized by conventional 
procedures. Table 3 compares the 
properties of heat treated 


powder parts with those of wrought 


readily 
some 
steels. 


Steam heat treatment 
been used to produce an oxide coat- 


has also 





ASTM 





Specified 
Density, 
gm/cucm 





Material Number 








Composition, %* 


Class Fe Cu 








Typical Properties* 


Compr 

| Yid Str 

Elong (0.1% 

Density, | Ten Str, (in 1lin.),| offset), 

Other |gm/cu cm 1000 psi XY 1000 psi 








5.7-6.1 





Low Density Iron B310-58T, Type | 
















Medium Density Iron 









B309-58T 
B309-58T 


High Density Iron 





Copper Infiltrated Iron | 7.1-7.6 B303-58T 












lron-Copper 5.8-6.2 B222-58 
Bronze 6.4-6.8 B255-58T 
6.8-7.2 B255-58T 








Brass 7.2-7.7 B282-58T 





7.7» B282-58T 





B310-58T, Type Il 
















0.25: 
0.25-0.60 


96.25! 
95.9! 
95.5! 


a 
B 





96.25! 
95.9» 
95.5 


0.25-0.60 


0.15: 
0.15: 


97.3 
97.9! 


o> 


A 71.25-85.00 15-25 0.25: 
B 70.90-84.75 15-25 | 0.25-0.60 
C 70.50-84.40 15-25 0.60-1.0 















3.04 5.7 14 10 
3.04 5.7 17 1.0 15 
5.7 22 0 20 













18 
23 
27 


6.5 
6.5 
6.5 


24 ; 
27 2. 
35 


3.04 





7.0 
11.0 


25 
30 


6.9 
7.3 


30 
37 











3.0¢ 7.35 65 1.0 70 
3.0¢ 7.35 15 1.0 90 
3.04 7.35 100 0.5 120 





86.5! 7.0-11.0 0.3: 2.54 5.8 29 0.5 28.5 
6.2 34 1.0 30 
A 87.5-90.5 1.75: $n9.5-10.5] 6.4 13.5 1.0 1] 
B 87.5-90.5 1.75: $n9.5-10.5] 7.2 20 3.0 20 








A 0.25: 77.0-80.0 Pb 1.0-2.0, 
Zn Bal 7.2 20 9.0 10 
B 0.25 77.0-80.0 Pb 1.0-2.0, 








Zn Bal 8.0 27 












aFor minor constituents see specification. 








i\Unspecified elements determined by differences, maximum. 





cMaximum 
eNot specification values 


bMinimum 
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ing on the surface and in the pores 
of iron powder parts. This treatment 
increases hardness, strength and 
corrosion resistance, improves wear 
resistance, and imparts a uniform 
blue-black finish to the part. 


TABLE 2—PROPERTIES OF SOME FERROUS METAL POWDER PARTS: 
| 





Compr Yid 
Str (0.1% 
offset), 
1000 psi 


Elong 
Ten Str, | (in 1 in.), 
1000 psi % 


Rockwell 
Hardness 


Density, 
gm/cu cm 


Nominal Composition, % 





LOW DENSITY IRON (5.7-6.1 gm/cu cm) 


Fe 100.... 6.0 
Fe 99.5,C0.5.. 5.7-6.1 
Fe 99,C1.0.... 5.7-6.1 
Fe 99, Cu 1.0 6.0 
Fe 96.5, Cu 3, € 0.5 6.0 
Fe 94.5, Cu 5, € 0.5 6.0 
Fe 95, Cu 4, C 1.0 5.8-6.1 
Fe 94, Cu 5, C 1.0 6.0 
Fe 90, Cu 10 5.8-6.2 


MEDIUM DENSITY IRON (6.1-6.5 gm/cu cm) 


Fe l00.... 6.5 
Fe 99.4, C 0.6 6.5 
Fe 99, C 1.0 6.2-6.5 
Fe 97, Cu 2, C 1.0 6.5 
Fe 95, Cu 5, C 1.0 6.5 
Fe 94.5, Cu 5, € 0.5 6.2-6.5 
Fe 93, Cu7.. 6.2-6.5 
Fe 60, Cu 40 6.3 


HIGH DENSITY IRON (6.8 gm/cu cm min) 


Fe 100.... 6.9-7.6 
Fe 99.5, C 0.5 (heat treated) 7.0 
Fe 99, C 1.0 6.8-7.6 
Fe 97, Cu 2, C 1.0 7.0 

Fe 94, Cu 5, C 0.7 6.8 

Fe 93, Cu7.. 6.9 

Fe 92, Cu 7,C 1.0 


COPPER-INFILTRATED IRON 


Fe, C 1.0, Cue 
infiltrated 
Heat Treated 

Fe 85, Cu 15 
infiltrated 
Heat Treated 

Fe 84, Cu 15, C 1.0 
infiltrated 
Heat Treated 

Fe 75, Cu 25 
infiltrated 
Heat Treated 

Fe 74, Cu 25, C 1.0 
Infiltrated 
Heat Treated 


LOW ALLOY STEELS 


C 0.30, Mn 0.50, Si 0.25, Ni 1.7, Mo 0.25 
C 0.30, Mn 0.50, Si 0.25, Ni 1.85, Mo 0.25 
C 0.75, Ni 3.5 

Sintered 

Heat Treated 
C 0.75, Ni 7.0 

Sintered 

Heat Treated 


STAINLESS STEELS 


Cr 14.5 6.7 
Cr 18, Ni8 6.4 
Cr 17, Ni 11, Mo 2.5 6.7 








60 
115 


50-68 
100-148 


93 
138 


45 
40 
50 


45 
35> 


F65 

B20 
B30-40 
H60 

B30 

B30 
B25-45 
B50 
H94-B35 


F20-30 
B35-45 
B40-50 
B60 
B50 
B90 
B48 
H65 


B42 


B50-85 
B75 
B82 
B56 
B89 


C25 
C30 


B66-B71 
C22-C50 


B90 
C52. 


B55 





aThese data are not strictly comparable since they were obtained from many different sources 
which gave little information on fabricating conditions 


b0.2 offset. 
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eComposition not specified 
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Nonferrous parts 

The nonferrous metals are more 
widely used in porous than in struc- 
tural parts, but the brasses, in par- 
ticular, are becoming important in 
structural applications. Compositions 
specified by the ASTM are given in 
Table 1 together with typical prop- 
erties that will be obtained in these 
parts. 

Table 4 gives the properties of a 
variety of nonferrous metal parts. 
These properties were gathered from 
many sources and little information 
was given on the conditions under 
which the parts produced. 
However, the table gives an idea of 
the mechanical properties that can 
be obtained by pressing and sinter- 
ing the compositions specified. 

Quite a few other nonferrous 
materials are produced from pow- 
ders, including molybdenum, beryl- 
lium and tungsten. In general, how- 
ever, the powder is used only as a 
step in the production of mill shapes 
such as strip, rod, tubing or wire, 
and only on rare occasions in the 
direct production of a metal powder 
part. Titanium and aluminum metal 
powder parts are under development. 


were 


Design of metal 
powder parts 


Structural parts that can be made 
successfully depend largely on the 
possibilities of the briquetting opera- 


tion. Metal powders do not flow 
freely; friction between particles, 
and between particles and die walls, 
prevents flow—especially in long, 
narrow cavities. Therefore, unless 
provision is made for proper powder 
distribution, the volume of powder 
in the die may be insufficient in 
some areas and excessive in others. 

Since there is practically no lat- 
eral flow in the die, the proper quan- 
tity of powder must be placed ex- 
actly where it is required in order 
to obtain uniform density. This re- 
quirement is particularly essential 
in producing parts with thin walls 
or variable cross sections. The fact 
that powders de not flow laterally 
also places some limitations on con- 
tours that can be produced in the 





pressing operation. Some of the 
points which a designer must bear 
in mind follow. 

Design pointers 

Length-to-diameter ratio — The 
length should be proportional to the 
diameter of the part. Excessively 
long parts are usually less dense in 
the center than at the ends. Usually 
a length-to-diameter ratio of 2%- 
to-1 is the commercial limit of prac- 
tical operation, although parts hav- 
ing ratios as high as 7-to-1 have 
been produced successfully. 

It may be possible to redesign a 
part or modify it to compensate for 
variation in cross section. For ex- 
ample, a boss on one face, suffici- 
ently high to make a significant dif- 
ference in cross section, might be 
compensated for by a corresponding 
recess in the opposite face, or by 
ribbing. 

Parts with multiple steps can be 
molded but the difference between 
steps or offsets must be 0.032 in. 
min. It is often preferable to reduce 
the number of variations in cross 
section that are pressed and com- 
plete the part by machining some of 
the stepped sections. 

Bosses—The height of a boss is 
limited by the thickness of the collar 
and the projection of the collar from 
the main body of the part. To per- 
mit withdrawal of the upper punch, 
the slope of the edge of the boss 
must be at least 0.008 in. per in. 
If the diameter of the part is less 
than 3/32 in., the height of the boss 
cannot exceed the height of the col- 
lar. If the diameter is greater than 
3/32 in., the height of the boss can 
be 1% times as high as the collar. 

Draft angles—An advantage of 
the metal powder process is the 
elimination of draft angles in most 
cases. However, there are special 
cases—bosses, for example—where 
draft is required. A draft is also re- 
quired on a flanged part having a 
shoulder, if the thickness of the 
flange is greater than 3/32 in. and 
the width of the shoulder is less 
than the thickness of the flange. 
The draft angle should be % deg. 

Splines—Cylindrical and symmet- 
rical splines are preferred. Avoid 
splines that are narrow in relation 
to depth; dies for such splines are 
difficult to construct and costly to 
maintain. The width should not be 
less than one-third the length of 
the fin, and should never be less 
than 1/16 in. Radii at tips or base 
of the fins should not be less than 
1/64 in. 


TABLE 3—COMPARISON OF HEAT TREATED IRON POWDER 
PARTS AND WROUGHT CARBON STEELS: 





Heat Ten Str, Yid Str, Elong, Rockwell 
Material Treatment 1000 psi 1000 psi % Hardness 





Iron Powder® (0.95% C). .| 0.Q., Temp 600 F... 170 160 C48 
AIS! C1095 Same 182 119 C42 
Iron Powder (0.95% C).., 0.Q., Temp 800 F 138 120 C36 
AISI C1095 Same 175 112 C36 


Iron Powder (0.95% C). .| 0.Q., Temp 1000 F 100 86 C25 
AIS! C1095 Same 158 98 C31 
Iron Powder? (0.80% C). .| 0.Q., Temp 600 F. 160 155 C46 
AISI C1080 Same 189 143 C39 


Iron Powder (0.40% C) 0.Q., Temp 400 F. 125 104 C50 
AIS! C1040 | W.Q., Temp 400 F 130 97 16 C51 


aData determined on parts of different cross section. Therefore they indicate only relative 
properties of materials. 

bIron powder parts pressed to density of 7.5 gm/cu em, through-carburized to carbon content 
indicated. 

Source: Doelker. 








TABLE 4—PROPERTIES OF SOME NONFERROUS METAL POWDER PARTS 





Compr Yid 
Elong Str (0.1% 
Density, Ten Str, (in 1 in.), offset), Rockwell 
Nominal Composition, % gm/cu cm 1000 psi V/A 1000 psi Hardness 





COPPER 


Cu 100.. 8.0 20 8 15 
8.3 26-27 15-19 14-18 


BRONZE 


Cu 95, Sn 5 7.6-8.0 22 | 20 
Cu 90, Sn 10 6.6-7.2 - 13-20 
Cu 89.5, Sn 9.5, C 1.0 6.4-6.8 15 : 13 
Cu 88, Sn 10, Pb 2 6.8-7.2 - 
Cu 86, Sn 10, Pb 4* 6.6-6.8 
Cu 77, Sn 8, Pb 15 5.8-6.2 
Cu 68, Sn 10, Pb 22 6.7-7 


BRASS 
Cu 90, Zn 10 7.6-7.9 22 
Cu 88.5, Zn 10, Pb 1.5 7.6-7.9 20 
Cu 85, Zn 15 7.6-7.9.. 27 
Cu 80, Zn 20 77 33 
Cu 78.5, Zn 20, Pb 1.5 7.5 21 
Cu 70, Zn 30 7.3-7.6 27 


NICKEL SILVER 


Cu 70, Zn 20, Ni 10 75-78 29 
Cu 64, Zn 18, Ni 18 7.3-7.8 
Cu 64, Zn 16.5, Ni 18, Pb 1.5...| 7.5-7.8 23 


NICKEL 


Ni 100 6.7-7.7 18-27 
7.4-8.1 30-37 





TITANIUM 

Ti 100...... 4.1 74-77 

Ti 100 (hot pressed) ; 58 

TUNGSTEN 

W 90, Ni 6, Cu 4 16.9 | 85-120 2-10¢ 


W 90, Cu+Ni 9, Other? 16.7-17.1 120 6° 


aPlus graphite. b0.2% offset. eIn 2 in. dUnspecified. 
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Advantages and Limitations of Powder Metallurgy 


Advantages 


1, Rapid, automatic production, with low scrap 
subsequent 


losses and minimum of 
overations. 


3. Use materials that cannot be alloyed by con- 


ventional methods. 


4, Production of parts containing mixtures of 
metallic and nonmetallic constituents. 
5. Control of density and porosity, with resulting 


control of properties. 


2. Close tolerances ¢ surfaces — 5 < ; 
se tolerances and smooth surfaces. 3. Difficulties in producing complex shapes with 


non-uniform cross sections that have uniform density. 


Limitations 


1. Shape of parts somewhat limited. 
machining 2. Length and concentricity tolerances more lib- 


eral than those obtained by machining. 


6. Limits on 


4. High tooling 
necessitating volume production. 


and equipment costs, generally 


5. Relatively high cost of metal powders. 
properties obtainable. 





Knurls and serrations—Diamond 
knurls or horizontal serrations can- 
not be produced by pressing. Verti- 
cal serrations can be molded. To 
minimize tool costs, radii at edge 
and base of the serrations should be 
at least 0.008 in. 

Chamfers or 
with a maximum angle of 45 deg 
ending in a shoulder are frequently 


bevels—Chamfers 


used to break edges. Chamfers or 
bevels less than 30 deg cannot be 
molded because the use of such 
angles will force the construction of 
punches with feather edges. 
Corner reliefs—Reliefs can be 
formed at the junction of a flange 
and the body of the part if they run 
in the pressing direction. At right 
angles to the pressing direction, re- 


liefs are a reentrant form that can- 
not be pressed but must be machined 
after the part has been sintered. 
Longitudinal holes—Holes to be 
formed in the direction 
offer no particular problem unless 
they are very small, in which case 
the core rods may offer problems 
because of breakage. Although round 
holes simplify tooling, square, rec- 


pressing 


tangular or irregular shapes can be 
formed. Length to diameter ratio 
should be held to 4-to-1. Holes 
smaller than 3/16 in. may involve 
expensive tooling; holes closer than 
1/16 in. to the edge of the piece may 
introduce structural problems. 
Holes with blind ends can be 
molded if the part does not have a 
flange or offset opposite the blind 
end. A part with a blind hole start- 
ing at one end and an offset on the 
other end cannot be ejected from 


TABLE 5—TYPICAL TOLERANCES FOR PARTS OF UNIFORM CROSS SECTION: 





Ferrous Parts Nonferrous Parts 


After Sintering Sized Sized 


Dimension # 


Normal Close! Normal Close! Normal Close’ 





+ 0.005 + 0.003 + 0.003 0.002 + 0.003 + 0,002 


Length, in./in. 
+0.0005 +0.0015, +0.0004 


Inside Diameter, in./in + 0.002 + 0.001 + 0.001 

Outside Diameter, in./in + 0.002 + 0.001 0.001 + 0.0005 +0.0015| +0.0004 

Concentricity, TIR 0.003 0.002 0.002 0.0015 0.003 0.002 the die. 

Flatness of Ends, in./in + 0.002 + 0.001 0.001 0.001 + 0.001 + 0.001 Shapes that cannot be 

Parallelism of Ends, in. in 0.0015 +0.001 0.001 + 0.001 + 0.001 + 0.001 Although new techniques in tooling 

and side motion compacting make 

it possible to produce some of them 
generally 

cannot be 


molde d— 








‘Tolerances vary somewhat with the producer. Figures are for parts of reasonable size. 

bDepends on condition of tools 

equipment, 
details 


with special 
the following 
Ided: 
SINTERED TOLERANCES (Total) iste 
0.004 1. 


Length 
Od 0.002 


OlL PUMP GEAR BEARING ADAPTER 


Reentrant grooves, recesses and 
0.0015 undercuts. 
2. Parts having a taper in the di- 


id 
Pitch dio 0.0015 

Od. to id 0.0012 TIR mox vid 
ietiamees tee €008 TR om rection that would form a reentrant 


to bore 
Tooth to tooth 0.0002 mox 
0.001 mox 


sSpocing 
»! involute error 
rc! 500 Leod 0.0006 per in. mox 


angle. 

3. Holes at right angles to the di- 
rection of pressing. 

4. External and internal threads. 





All of these contours must usuaily 
introduced by secondary opera- 
after the part has been 


2 a 
i , 
SINTERED TOLERANCES (Total) be 
Od 0.003 
id 0.0025 
Concentricity 
of od. to id 
Porciielism 
of ends 00022 mox 
Length 0.004 ~- 


K— 1500—> 
Fig 2—Tolerances shown fe yr these two parts are held after sinte ring without 


| 
1300 PD | 


——— 2500———“* tions 
sintered. 
Tolerances 

The nature of the process and the 
variables that can be introduced 
during pressing and sintering have 
considerable influence on the toler- 
ances that can be held. Closer toler- 








0.00! TIR mox 














| }0500 





subse quent operations. (Burgess) 
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Un ° 
—Reur Geer heb Some Design 
fall Uy : 
| [~Sercus Pointers 





True involute gear form 
can be molded. This form can 
not be hobbed because of the 


profile undercut. 




















No Yes 


Ball-shaped parts or spheres can 
be molded but a flat area is required 
to prevent contact of molding punches. 


Section thickness between 

root diameter of gear and out- 

side diameter of neck must be 

at least 0.060 in.;: on large 

diameter gears this distance 
| | | | | | | I] > »+ “+O > 














must be increased. 
No Yes 


YY U J Cylindrical and symmetrical flutes 
are preferred. Avoid flutes that are nar- 








row and deep. 


To be 
machined 




















No Yes 
Extensive stepped diameters, if compacted, 
result in lower strength of the part. It is prefer- 
able to machine some of the steps. 


























No Yes 
Multiple-stepped parts can b« molded but the dif- 
ference between steps must be a minimum of 0.032 
in. Wall sections less than 0.032 in. increase tool 


























maintenance costs. 


No 


Fillets or radii are required at all right angles. If a 
fillet cannot be tolerated, an undercut can be molded 


as shown at right. 


0.005 R min (typical) 


=> 

















HATA a depth 


' 
! 
—_=s 












































= Flanges are preferably made by press- 


Straight serrations can be molded; diamond knurls ing the cylinder shown at left and ma- 
cannot. chining to produce the flange (right). 
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Ferrous metal parts are used for 


Powdercraft Corp 
Integral face and disk cam for various applications. 
Such cams are produced to close tolerances and carbu- 
rized and hardened before use. 
Material: Iron powder. 


National-U.S. Radiator Corp. 
Quadrant gear used in domestic washing machine is 
required to withstand high impact loads. 
Vaterial: Copper-infiltrated iron powder. 


ie > 
Amplex Div., Chrysler Corp 
Timing chain sprockets (left) and transmission kick- 
down levers for Chrysler automotive transmissions. 
Material: Iron-base powder. 


National-U.S. Radiator Corp. 
Wheel for broiler tray in domestic range is compacted 
in two parts, using powders of different characteristics 
(one has negative growth, the other positive). Upon sin- 
tering, a single strong part is formed. After sintering, 
part is impregnated with resin, then plated with copper 


Moraine Products Div., GMC 
Latch plate for automotive use is heat treated to esti- 


and nickel. 
Material: Iron powder. 


mated tensile strength of 130,000 pst. 
Material: Iron-carbon powder impregnated with copper. 





ances are practical on radial than 
on longitudinal dimensions; radial 
dimensions are controlled by the ac- 
curacy imparted to the dies and 
punches, whereas longitudinal di- 
mensions depend on the motion of 
the press and the accuracy of filling 
the die. 

Table 5 gives representative toler- 
ances for ferrous metal powder 
parts as sintered and after sizing, 
and for nonferrous parts after siz- 
ing. The table was developed from a 
questionnaire answered by a repre- 
sentative group of metal powder 
parts producers. Caution is neces- 
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sary in the use of this table. There 
was considerable spread in values 
from one extreme to the other, pos- 
sibly resulting from differences in 
equipment and processing technique. 
Therefore, the table should not be 
considered as an industry-wide spec- 
ification of tolerances but merely as 
an indication of values that can be 
held on simple shapes of moderate 
size. 

Fig 2 is more specific. The fig- 
ures given cover tolerances that 
are held by a single producer on iron 
powder parts of the configurations 
shown. They indicate some of the 
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variables resulting from part size 
and shape. 

The parts shown in the drawings 
are relatively simple. Tolerances 
that can be held on more complex 
parts will require investigation. Un- 
less a simple configuration is in- 
volved, the designer should consult 
the parts producer on each specific 
part before setting tolerances. Fail- 
ure to do so may lead to the specifi- 
cations of tolerances that can be 
held only with difficulty or obtained 
only by secondary operations. Both 
methods of meeting specifications 
are costly. 





Finishing of metal powder parts 


Although sintered parts usually 
have a matte finish, the surface can 
be plated to improve resistance to 
corrosion or abrasion or for decora- 
tive purposes. Silver or copper plat- 
ing improves electrical conductivity; 
tin plating increases solderability. 
Chromium, nickel, cadmium, zinc 
and other metals are used to im- 
prove durability or appearance. 

The principal factors that influ- 
ence the corrosion resistance of 
electroplated powder parts are den- 
sity of the part, copper content of 
the part, and throwing power of the 
bath. Cadmium plates of uniform, 
smooth quality with good corrosion 
resistance are produced in a cyanide 
bath. Zinc plates are produced better 
and faster in sulfate baths than in 
cyanide baths. Nickel plates that are 
smooth and uniform can be obtained 
on low density, high density and 
impregnated parts with a _ nickel 
sulfamate solution. Smooth deposits 
with uniform appearance can be 
obtained by depositing copper from 
either copper sulfate or copper cy- 
anide baths. Chromium plates are 
formed in chromic acid-sulfuric acid 
baths at relatively high current 
densities. 

Corrosion resistance is improved 
by infiltration with compounds such 
as sodium silicate, with or without 
semicolloidal metal fillers, or styrene 
with linseed oil. Porous iron parts 


Economics of the 


The economics of replacing ma- 
chined, forged, cold formed or sim- 
ilar parts by metal powder parts are 
worth considering. In some cases, 
pressing and sintering close to final 
dimensions is the cheapest produc- 
tion method. In other cases, final s:z- 
ing and machining operations, neces- 
sitated by close tolerances and con- 
tours that cannot be pressed, in- 
crease the cost, and other methods 
of production may be more econom- 
ical than powder metallurgy. The 
individual part must be studied to 
determine whether it can be pro- 
duced economically by powder metal- 
lurgy; the mere fact that consider- 
able machining is required to pro- 
duce a part does not make it a 
“natural” for the metal powder 
process. 

Metal powders usually cost more 
than the raw materials used for the 


impregnated with such sealants are 
said to withstand up to 700 hr in 
a salt spray test. 
Surface preparation 

Surface porosity dictates choice of 
the best plating method. Materials 
having more than 95% of theoretical 
density have isolated surface pores 
and can be plated by the normal 
procedures used for wrought mate- 
rials. In materials having densities 
of 85 to 95% of theoretical, porosity 
makes plating a problem and special 
preparatory measures are required. 
Pores are usually closed by impreg- 
nation, by working the surface 
mechanically, or by heat treatment. 

Ferrous parts can be prepared for 
plating by infiltration with copper 
to close the pores. This procedure 
provides a conductive surface for 
subsequent deposition of nickel or 
chromium. Another method of clos- 
ing the pores is to vacuum-impreg- 
nate the part with thermosetting 
styrene polyester. Parts treated in 
this manner are reported to be 
pressure tight to over 5000 tsi and 
usable at temperatures up to 400 F. 

Brass parts can be prepared for 
plating by polishing and buffing to 
close the surface pores. After the 
part is copper plated with a thin 
film, it is rebuffed and subsequently 
plated with nickel or chromium. If 
a perfectly smooth finish is not 
required in the finished part, the 


copper plating step can be elim- 
inated. 

An alternate procedure to impreg- 
nating the pores is to electroplate 
the unsintered compact, give it a 
neutralizing dip and sinter in the 
usual manner. Because the surface 
pores tend to close in the final 
stages of sintering, the plated coat- 
ing may diffuse into the surface and 
improve the adherence. Surface al- 
loying can also be achieved by plat- 
ing with layers of copper and tin or 
other metal combinations, followed 
by heating at a sufficiently high 
temperature to cause diffusion. If 
copper and tin are used, bronze is 
produced by this treatment. 
Plating problems 

Spotting-out is the major problem 
in plating porous metal parts. Acids 
and salts from the electrolyte have 
a tendency to become trapped in the 
interconnected pores of the part. 
Unless the liquids are removed or 
neutralized they tend to exude from 
the surface pores, causing the plated 
finish to discolor or flake off. 

Discoloration has been observed 
after storage of copper-bearing, low 
density iron parts plated with cad- 
mium, zine or copper. No discolora- 
tion appeared on low density parts 
plated with chromium or nickel, or 
on high density parts plated with 
chromium, nickel and copper, after 
similar storage. 


use of metal powder parts 


production of similar parts by other 
methods. Tools and dies are ex- 
pensive, and a minimum number of 
parts must be produced from a set 
of dies to justify their cost. On the 
cther hand, tooling can be developed 
quite rapidly. It has been estimated 
that tooling for the production of a 
metal powder part in the automotive 
industry requires weeks, 
compared with the several months 
that are required for a conventional 
machined part. This difference per- 
mits advancing the lead time for 
production. In addition, elimination 
of many machining operations re- 
duces operator costs and 
machines for other operations. 
Production volume 

Unless the process is required in 
order to obtain special properties, 
powder metallurgy is usually eco- 
nomical only for high volume pro- 


several 


releases 


duction. The reasons are the need 
for expensive tools and the cost of 
tooling changes. It may require 1 to 
30 hr to prepare the tools for pro- 
duction, and parts can generally be 
produced at rates of 500 to 5000 per 
hr. Minimum total production for 
economical operation is generally 
considered to be 50,000 pieces. Like 
all production figures, this one is a 
generalization, subject to modifica- 
tion with varying conditions. 

For example, one organization is 
saving 40 to 80% of the normal cost 
of a part with powder metallurgy 
production rates as low as 1000 
parts per year. However, the saving 
results from meeting certain rigid 
requirements: 

1. Design specifically for produc- 
tion as a metal powder part. 

2. Careful design of tools. 

3. Standardization to reduce the 
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Shapes That Require 
Secondary Operations 





























Holes at right angles and external 
grooves cannot be molded. They must 


be machined later. 














Threads cannot be molded. Both ex- 
ternal and internal threads must be 


cut after sintering. 


number of different parts and make 
possible the use of one set of tools 
te produce several parts. 

4. Strict process control to elim- 
inate variables and minimize re- 
working of parts. 

In another organization, it has 
been found economical to produce as 
few as 50 parts per month. In this 
case, production of the part by con- 
ventional methods would require an 
excessive number of machining oper- 
ations. Thus there is no hard and 
fast rule for the quantity that can 
be produced economically. 

Part size 

The size of part that can be pro- 
duced is limited by press capacity. 
Most commercial parts range in 
cross section from % to 50 sq in. 
and have lengths between 1/32 and 
6 in. However, a number of com- 
panies have installed large presses 
and have greatly increased the size 
of parts produced; one organization 
supplies parts up to 30 in. in dia. 

In deciding the size of part that 
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No 


Reverse tapers cannot be molded. 
shown at right and machined. 


can be produced by powder metal- 
lurgy, restrictive factors such as 
wall friction, internal friction and 
differences in pressure required for 
different mixtures can be 


overcome by press 


powder 
increasing 
capacity. 
Production rate 
Production rate can be a deciding 
factor in determining whether the 
metal powder part can compete eco- 
nomically with parts produced by 
other methods. Many large self-lub- 
ricating bearings are produced on 
relatively slow speed hydraulic press- 
es. Although this 
creases the cost, no other production 
method can be used and therefore 
low speed production is economically 


procedure in- 


practical. 

However, parts that must compete 
with those produced by such pro- 
cesses as die casting and forging 
produced at relatively low 
cost or much of the advantage of 
the powder metallurgy process is 
lost. Although structural parts can 
retain self-lubricating features and 
cthe1 
compete primarily on a cost basis; 


must be 


unique properties, they must 


ability to compete is closely associ- 
ated with production rate. 
Production 
size and shape of the part and the 
type of pressing equipment. Basic- 
ally, three considerations enter into 
the determination of the speed at 
compacted. 


rates vary with the 


which a part can be 
These factors are 1) size, shape 
and/or wall thickness of the part, 
2) press speed available, and 3) flow 
properties of the powder mixture. 


No toper required 
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Yes 


They must be formed as 


Each of these three basic factors 
has its own variables. 

Size and shape—Size of the part 
is tied up with press capacity. How- 
ever, shape can have an important 
influence on production rate. A part 
that is sufficiently complex in shape 
to require multiple motion to form 
the compact and eject it from the 
die obviously cannot be produced as 
fast as a simple shape. 

Press speed—Speed of the press 
depends on its size and type; assum- 
ing the density required makes it 
necessary to use 30 tsi pressure, a 
15-in.-dia part can be produced on 
a 10-ton press but a 2-in.-dia part 
will require a press of about 100 
tons capacity. The speed of the 
smaller press will be higher than 
that of the larger one. 

Production rate is also influenced 
by the rate of filling the die. Uni- 
form fill is essential because the 
quantity of powder from which a 
part is pressed controls both dimen- 
sions and density. To obtain parts 
within normal tolerance limits, the 
quantity of powder fed to the die 
must be held to within 1% of the 
optimum quantity. 

Flow properties—Composition of 
the powder mixture is an additional 
factor. Less pressure is required to 
produce a part of specified density 
from bronze powder than from iron 
powder. For example, a part can be 
produced from copper powder on a 
having considerably lower 
capacity than would be required to 
produce the same part from steel 


powder. 


press 


Uses of metal powder parts 


Metal powder parts are finding 
ever increasing use in the auto- 
motive, business machine, hardware, 
aircraft and many other industries. 
A mere listing of applications would 
serve no useful purpose. Following, 
however, are a few brief comments 
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on the uses of the various groups 
of materials, including reference to 
several specific applications. Addi- 
tional applications are illustrated by 
the photographs. 
Ferrous metals 


Low density—Low density iron 





Nonferrous metal parts are used for 


Shading coil for electric clock motor. 


five stampings. 
Material: Copper powder. 


Dixon Sintaloy, Inc. 


Metal powder part (right) replaced 


General Electric Co. 


Jet engine bearing housings are hot pressed and machined. 


Material: Titanium powder. 


New Jersey Zinc Co. 
Mating bevel gears for a piston 
diaphragm pump are used to link a 
device with a 


stroke adjustment 


pumping rate indicator. The gears 
were converted from bronze sand 
castings to brass powder parts at a 
reduction in cost of 80% for the 
large one and 65% for the small one. 
Material: 78.5 copper, 20 zine, 1.5% 


lead powder. 


Keystone Carbon Co. 
Bronze retainer and sprocket «i 
used in automotive clutch for smooth 
operation and good lubricating prop- 
erties. 


Material: 90 copper, 10% tin powder. 





powder parts are used for lightly 
loaded gears and structural parts in 
which efficient lubrication can re- 
place hardness and still offer effect- 
ive wear resistance. These parts 
have relatively low mechanical prop- 
erties but are also inexpensive. 
Medium density—Medium density 
iron-copper-carbon parts having a 
tensile strength range of 60,000 to 
73,000 psi (density: 6.2 to 6.6 gm 
per cu cm) are in use in hundreds 
of applications. Included are gears 
for toys, cams, levers, pawls, gears, 
pinions and roller chain bushings. 


The strength and durability of 
this material can be indicated by the 
results obtained in testing a small 
pinion. The pinion, part of a high 
speed mechanical counting device, 
was hardened to Rockwell C30. It 
was subjected to an accelerated ac- 
ceptance test starting, 
moving one tooth, and stopping at 
the rate of 1500 rpm. After 20,- 
000,000 rev, it was still functioning 
with no impact or fatigue cracking. 

Another mechanical part is the 
power roll end plug on an electric 
typewriter. This plug fastens the 


involving 


shaft to the power roll, and the joint 
must be sufficiently tight to resist a 
turning torque of 100 in-lb. This 
plug was converted from steel 01 
aluminum, the first materials used, 
to an iron-copper metal powder part, 
which was given a black oxide finish 
by steam treatment for mild cor- 
rosion resistance. The metal powder 
part is less expensive than the pre- 
vious parts and the holding power 
has been increased to 200 in-lb. 
High density—High density iron 
powder parts (over 6.8 gm per cu 
particularly 


cm in density) are 








adapted to applications in which 1) 
a high degree of dimensional accur- 
acy must be maintained, 2) strength 
requirements are higher than those 
that can be met with medium den- 
sity parts, 3) lower porosity is nec- 
essary, 4) higher impact strengths 
and wear resistance are required, 
and 5) surface finish is 
required. 

Actual applications include parts 
such as cams, ratchets, pawls, parts 
to be soldered or copper brazed, 
in combination with 
precision gears. Of 


excellent 


parts acting 
plastics, and 


these, precision gears, in particular, 
are finding extensive use. It is pos- 
sible to produce a gear to a high de- 
gree of accuracy, uniformity and 
strength at costs well below those of 
a comparable gear produced by hob- 


bing and shaving. 

Another kind of part is a flint 
block used in a cigarette lighter. 
This part is rather complex and re- 
quires a soldering operation. Lower 
density parts were not satisfactory 
because they absorbed the soldering 
flux; a poor joint was obtained and 
corrosion from the retained flux was 
a problem. The higher density part 
does not absorb flux and functions 
satisfactorily. 

Infiltrated—Infiltrated iron parts 
have a wide range of applications 
that are based generally on two 
characteristics: 1) infiltration yields 
high strengths and hardnesses, and 
2) infiltration makes it possible to 
obtain uniform density in parts that 
are difficult to uniform 
density, such as those with heavy 
non-uniform sections. 


press to 


One such part is a pressure rail in 
a tabulating machine. The rail guides 
the tabulating card along a shoulder 
and maintains proper registry while 
holes are punched in the card. The 
cards are abrasive and the rail must 
have high surface hardness. In addi- 
tion a fine surface finish is required 
to reduce friction during forward 
motion of the card. The part was 
made originally by precision casting 
and required hand grinding to elim- 
inate surface irregularities, followed 
by case hardening and satin chrom- 
ium finishing. To reduce costs, hand 
grinding was eliminated by convert- 
ing to a metal powder part made of 
copper-infiltrated iron which was 
subsequently case hardened and 
satin chromium plated. 

Pre-alloyed steel—Pre-alloyed steel 
powders are finding applications in 
heavy duty parts. For example, a 
gear for a high pressure hydraulic 


pump is made from powder having 
the composition of AISI 4630 steel. 
It replaces a gear cut from bar 
stock. Running with a dynamic load- 
ing of 2290 lb and a tooth stress of 
44,000 psi, the metal powder gear 
performs as well as the machined 
gear and is produced at a cost sav- 
ing of 20%. 

Stainless steel—Stainless steel 
metal powder parts are used for 
applications requiring noncorrosive 
properties, particularly in marine, 
pharmaceutical, chemical, food proc- 
essing and medical equipment, and 
aircraft instruments. Applications 
include cams, levers and intricate 
parts that are difficult to machine. 
Nonferrous metals 

Copper—High density copper pow- 
der compacts are used for machine 
parts in which conductivity of 65 to 
75% IACS is required and shock 
resistance is not a factor. 

A typical part is a shading coil 
used to reduce the hum of an a.c. 
relay that is part of the reset mech- 
anism of a clock. The coil had to be 
made from a material that was non- 
magnetic and had high electrical 
conductivity. Originally wrought 
copper was used, but blanking and 
subsequent machining to close toler- 
ances was expensive. The part was 
converted to sintered copper (den- 
sity: 8.3 gm per cu cm) with a sub- 
stantial reduction in cost. In addi- 
tion the sintered part is more pre- 
cise in dimensions than the previous 
part, making assembly operations 
easier. 

Bronze—Bronze parts are used 
for applications in which corrosion 
resistance, stability and high beam 
loading are factors. Machine im- 
provement often results from the 
incorporation of the self-lubricating 
feature that is possible with metal 
powder parts. 

For example, a miniature slip clutch 
is used to permit a drive motor to 
continue running when the unit has 
been driven against a stop. The slip- 
torque was required to be main- 
tained at 14 to 19 in.-lb through a 
temperature range of -65 to 175 F. 
Best results were obtained by using 
clutch plates made of a sintered 
bronze friction material bonded to a 
steel base. Dimensional stability and 
uniformity of performance were 
greatly improved with these clutches. 

In another case, a gear and ratch- 
et were formerly hobbed out and 
assembled, from wrought naval brass 
at a cost of 20¢ per piece. Converted 
to a bronze powder part, the finished 


gear, including secondary coining, 
costs 16¢. 

Brass—Brass and_ nickel 
powder parts are used for structural 
applications such as gears, cams and 
spacers. These parts have good ma- 
chinability and corrosion resistance. 

For example, a print wire slug 
used on a wire printing mechanism 
was originally made of solid brass. 
The requirements were uniform 
weight, close dimensions, corrosion 
resistance and solderability. Machin- 
ing of the brass proved difficult and 
costly. Conversion to a brass powder 
part (density of 8.1 gm per cu cm) 
reduced the cost of the part and im- 
proved the quality. 


silver 
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FASTENERS SEAL FUEL 


The new ABSCO fasteners developed 
by Aero Bolt and Screw Company, 
Inglewood, California, represent an un- 
usually effective solution to the problem 
of bolting and sealing airborne fuel 
tanks to airframes. 


A small Silastic® O-ring in a groove under 
each bolt head makes the ABSCO fast- 
eners liquid-tight. What’s more, the O-ring 
maintains a positive seal over a wide 
temperature span despite contact with fuel 
that would quickly ruin ordinary rubber. 


A thin Teflon washer between the bolt 
head and O-ring reduces friction during 
installation of the fastener and permits 
the O-ring to flow evenly in all directions 
under pressure. With maximum shear and 
tensile properties, the fastener can be used 
over and over again without lubrication or 
danger of galling . . . and without need for 
O-ring replacement. (Cont. Pg. 2) 


SILASTIC 
O-RING 





SILICONE COATING 


“Squeezing the bottle” or shaking it, in 
futile attempts to drain clinging con- 
tents, have been outmoded by silicone 
coatings. Perhaps this silicone property 
as applied by Eli Lilly and Company 
will help you solve a similar problem. 


Lilly and Company has used Dow Corning 
200 Fluid 1951 the inside 
walls of glass vials for aqueous penicillin 


since to coat 








TIMELY TIP ON LUBRICANTS 


Specifying a durable silicone lubricant 
can be that final design touch which 
assures superior performance and 
greater customer satisfaction. Westclox 
Division of General Time Corporation 
furnishes a nice illustration of this fact. 
Six years ago, during their search for better, 
longer lasting lubricants, Westclox tested 
and began using Dow Corning silicone 
lubricants. Today Westclox lubricates all 
its electric clock motors with Dow Corning 
44 Grease. Reason: the silicone lubricant 
remains effective long after the best organic 
greases have oxidized or gummed. 


Lubricated with nonoxidizing, nongumming 
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silicone grease, Westclox clock motors are 
always ready for instant “starts” regardless 
(Cont Pe 2) 


ELIMINATES WASTE 


and for dry antibiotics to which water is 
added at the time of use. The coating of 
silicone is simply sprayed into the glass 
vials and cured to a dry nonoily coating 
while simultaneously sterilizing the bottle 
with dry heat. 


The photo demonstrates the efficiency of 
the silicone coating. None of the contents 
clings to the vial’s walls. This means Lilly 
no longer needs to over-fill the vials to 
Another 


makes it 


assure physicians a full measure. 
the silicone 
stopper the 
speed processing. 


treatment 
bottles and helps 


benefit: 


easier to 


rasteless, odorless, colorless and physiolo- 
gically harmless, Dow Corning 
fluids are widely used in the pharmaceutical 
industry as coatings for antibiotic vials. 
They impart a high degree of water repel- 
lency that makes possible more complete, 


silicone 


cleaner drainage. 

This same coating has also been used to 
good advantage on blood transfer equip- 
ment used in on clinical and 
analytical ware, and on glass and ceramic 
industrial instru- 
No. 623 


surgery, 


electrical insulators for 


ments and electronic units. 


MORE 


= 








VOLTAGES 


Combining high temperature resistance 
with self-protecting qualities, silicone 
rubber insulation systems are winning 
increased acceptance for electrical 
equipment subjected to moisture, heat 
or thermal cycling. Example, this 11,000 
volt, 3,000 hp Allis-Chalmers type AKG 
sintering-fan drive motor. 


Insulation systems made of Silastic®, the 
Dow Corning silicone rubber, are being 
designed for increasingly higher voltages. 


Because of outstanding performance from 


GOING UP 


similar motors designed for voltages rang- 
ing from 240 to 6,600, a midwest steel mill 
has specified an 11,000 volt Allis-Chalmers 
motor with a Silco-Flex insulation system 
to drive a sintering-fan. 


Vulcanized in place on the motor coils, 
silicone rubber forms an homogenous insu- 
lation jacket that is impervious to moisture 
contaminants. Resilient, it is 


and other 


unaffected by thermal cycling. 


all the 
No. 624 


When drives, consider 


advantages of silicone insulation. 


specifying 
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LUBRICANTS 
of how long they've been in 
Increasing shelf life helps keep warranty 


storage. 


costs low and customer satisfaction high. 


In addition to assuring longer, more 
dependable service, the heat-stable silicone 
grease keeps gear hum and other motor 
noises to an absolute minimum regardless 
of temperature changes. Stored in a reser- 
between bearings, the silicone 
grease is distributed by rotation of the 
motor shaft. One pound of Dow Corning 


44 Grease lubricates about 1000 clocks! 


voir two 


This lubricant is used with equal effective- 
ness On metal pinions, plastic drive gears, 
and brass sleeve bearings of clocks, timers 
No. 625 


and instruments 


O-RINGS « 
ABSCO fasteners are available in all popu- 
They have passed 


y»ntinued) 


lar head types and sizes. 
military requirements including: exposure 
to aircraft fuels MIL-H-3136, Types I and 
III at pressures ranging from —14 to plus 
temperatures varying from 
No. 626 


and 
65 to plus 135 F. 


100 psi 





| 


new literature 
and technical data 
on silicones 


Superior Performance is provided by silicone 
fluids in a wide variety of applications because 
of their heat stability, oxidation resistance, 
relatively flat viscosity-temperature slope, good 
dielectric properties, and many other desirable 
characteristics. A currently revised data sheet 
contains new information about the family of 
Dow Corning silicone fluids that help you specify 
the product best suited to your application. 

No. 627 


* 


Do You Know How silicone resins, rubber, oils 
and greases are being used to advantage in 
appliances? A six-page reprint from Electrical 
Manufacturing relates how extreme temperature 
resistance properties of silicones have been used 
in the designs of toasters, refrigerators, irons, 
portable power tools, percolators and other 
appliances. No. 628 
~ 


Your Nearest Source of silicone insulating com- 
ponents is listed in a new data sheet. These dis- 
tributors offer insulating materials which enable 
you to design electrical equipment with increased 
life and reliability, increased power per pound. 
A handy, complete listing of the silicone insu- 
lating materials and other Dow Corning Silicones 
that are available from coast to coast can be 
yours by writing for 


Adverse Environments are no problem to the 
designed performance of your equipment if 
Dow Corning 3 Compound is specified. This sili- 
cone dielectric functions as a potting, filling, 
coating or sealing compound for electrical and 
mechanical parts. It continues to insulate and 
lubricate at both high and low temperatures. The 
unusual stability of 3 Compound, even when 
exposed to corrosive atmospheres, weathering, 
most chemicals and oils, is discussed in an illus- 
trated pamphlet. No. 630 
* 


More Muscles for Tomorrow, a full color-sound 
movie, lets you see for yourself the benefits of 
silicone electrical insulation — increased life and 
reliability, greater overload capacity, and sav- 
ings in space and weight. Get a folder explain- 
ing how to arrange for a showing by circling— 


No. 631 
. 


Silicone Molding Compounds are the subject of 
a four-page comprehensive brochure.  Illustra- 
tions, tables and graphs demonstrate the out- 
standing physical and electrical properties that 
are readily utilized by designers of molded, inte- 
gral parts for so many mechanisms. No. 632 
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Wrought Cupro-Nickels— A Materials Data Sheet 





Types» Cupro-Nickel, 30% Cupro-Nickel, 20% Cupro-Nickel, 10% 





COMPOSITION, % Cu 68.9, Ni 30, Fe 0.5, | Cu bal, Ni 21, Fe 0.5, | Cu 88.35, Ni 10, Fe 1.25, 
Mn 0.6 Mn 0.6 Mn 0.4 


| PHYSICAL PROPERTIES 
Density, Ib/cu in. 
| Melting Temp Range, F 
Ther Cond (68 F), Btu/hr/sq ft/°F /ft 
| Coef of Ther Exp (68-572 F), per °F 
Specific Heat, Btu/Ib/°F.... 
| Electrical Resistivity (68 F), microhm-cm 
| MECHANICAL PROPERTIES 
Mod of Elast in Tension, psi. 
| Tensile Strength, 1000 psi 
Annealed* 
| Half Hard> 
Hard> 
| Light Drawne 
Yield Strength (0.5% ext), 1000 psi 
| Annealed* 
Half Hard 
| Hard> 
Light Drawn. 
] Elongation (in 2 in.), % 
O Annealed* 
| Half Hard> 
Hard> 
Light Drawne 
{ Hardness (Rockwell) 
| Annealed* 
Half Hard> 
Hard> 
| Light Drawns B81 
| Creep Strength (0.001%/1000 hr), 1000 psi 
At 300 F 2 > 25 
| At 500 F 17 
I 


FABRICATING PROPERTIES 
Cold Workability Good Good Good 
Hot Workability Good Good Good 
Hot Working Temp, F 1700-1900 1650-1850 1550-1750 
Annealing Temp, F 1200-1500 1200-1500 1100-1500 
Machinability Index? 20 20 20 


Joining 
Soft Soldering Excellent Excellent Excellent 


Silver Alloy Brazing Excellent Excellent Excellent 
Metal Arc Welding Excellent Excellent Good 
Gas Shielded Arc Welding Excellent Excellent Excellent 
Resistance Welding Excellent Excellent Good 


Oxyacetylene Welding Fair Fair Fair 
Carbon Arc Welding Not recommended Not recommended Not recommended 


CORROSION RESISTANCE Resistant to attack by high velocity sea water, fresh water, steam; sulfuric, phos 
phoric and mild organic acids; ammonia and ammoniacal compounds, chlorides, 
sulfates, nitrates 


O AVAILABLE FORMS Plate, rod, strip, tube, wire 


USES..... Condenser tubes and plates, heat exchanger tubes, salt water piping, evaporator 
tubes, process equipment, distillation tubes. ASME code permits use of Cupro 
Nickel, 30% in heat exchangers and unfired pressure vessels up to 700 F 








aProperties of annealed materials vary with grain size. bStrip. eTube dBased on free-cutting brass 100 


€ For more information, circle No. 512 
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When buying 


aluminum for your POR 


window frames 











product. ao 


Mobile homes 


...1t pays to 
check with 


ANACONDA ALUMINUM 


Typewriters 


That’s because Anaconda Aluminum combines the two features labeled “‘most wanted’’ by 
aluminum buyers in selecting a source of supply. 

First: Anaconda Aluminum craftsmen will custom-produce your order, constantly checking 
and double-checking it to be sure your specifications are met precisely. We produce a full range 
of aluminum in all forms — pig and ingot, coiled and flat sheet, rod, bar, structurals, tubular 
and other extruded shapes. 

Second: You'll like the way Anaconda Aluminum’s flexible operations will schedule your order 
fast, and ship it on time. This flexibility is designed into Anaconda Aluminum’s new facilities for 
this one reason—(o give you the service you want! 

Talk over your next aluminum order with your local Anaconda 
Aluminum representative . . . or write our General Offices, Dept. [P-4, 


Louisville 1, Kentucky. 


Every industry has one member | LUMINUM 


who specializes in customer satisfaction 


ANACONDA ALUMINUM COMPANY + GENERAL OFFICES, LOUISVILLE, KENTUCKY 


For more information, turn to Reader Service card, circle No. 516 
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Boiled in oil: These two o-rings were the same size when immersed in boil- Strength and elasticity of nitrile 
ing jet fuel. After immersion, the dark nitrile silicone rubber ring maintained silicone rubber is not adversely 
its size and shape, whereas the light conventional silicone rubber ring swelled affected after heat aging in oven. 


to nearly twice its original size. 


First of a new series of silicone rubbers... 
Nitrile Silicone Compounds Are Heat, Oil Resistant 


@ Two nitrile silicone rubber com- 
pounds, described as heat, oil and 
solvent resistant materials, are 
now available in evaluation quanti- 
ties. One compound, a 60-durom- 
eter stock, is priced at $12 per lb; 
the other, a 70-durometer rubber, 
is priced at about $15 per lb. An 
80-durometer rubber is expected 
to be available for evaluation later 
this spring. 

Nitrile silicone rubber, an- 
nounced last fall by the Silicone 
Products Dept., General Electric 


Co., Waterford, N. Y. (see M/DE, 
Oct ’58, p 139), is described as a 
material that has the oil resist- 
ance of nitrile rubber plus the 
heat resistance of silicones. 

Characteristics and typical ap- 
plications of the three rubbers are 
described below. Properties are 
given in an accompanying table. 
60-durometer 

GE believes its 60-durometer 
stock, NSR-X5602, will have the 
widest application of any of the 
nitrile silicone rubbers being in- 


troduced this year. The material 
is a relatively low modulus stock, 
suitable for such aircraft and 
missile applications as seals, boots, 
bellows, sleeves, diaphragms and 
shock mounts. It is intended for 
intermittent contact with high 
swell fluids or for continuous im- 
mersion in milder fluids. 

The compound has been designed 
particularly for fabrication by 
extrusion, but can also be molded 
and calendered. Curing is achieved 
by normal silicone rubber curing 
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Typical schedules 
would be 5 to 10 min at 280 to 
300 F using benzoyl peroxide as 


cycles. press 


the curing agent, or 250 to 280 F 
using bis (2,4-dichlorobenzoy]) 
peroxide as the curing agent. Vul 
canization in steam may be car- 
ried out in 5 to 10 min at 40 to 80 
psi. A_ short, low temperature 
oven cure is recommended for ob- 
taining good stress-strain proper- 
ties, whereas a long, high tem- 
perature cure is recommended for 
good compression set properties. 
70-durometer 

The 70-durometer compound, 
NSR-X8701, is designed for ap- 
plications requiring outstanding 
high temperature oil resistance. 
It will be suitable for such molded 
parts as o-rings, gaskets and oil 
seals. 
80-durometer 

The third nitrile silicone rubber 
to be introduced by GE this spring 
80-durometer rubber with 
resistance to high 
Called NSR- 
designed 
used in 


is an 
intermediate 
temperature fluids 

X4803, the material 
especially for oil 
automotive transmissions. The 
material suitable for 
o-rings, gaskets and_ similar 
molded, extruded and calendered 
parts that may be used in inter- 
with high swell 
contact 


is 
seals 


is also 


mittent contact 
fluids 


with milder fluids 


or in continuous 


Typical parts that can be made of 
GE’s nitrile silicone rubber. 
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PROPERTIES OF NITRILE SILICONE RUBBERS 





Type» 


X5602 


X8701 X4803 





PHYSICAL PROPERTIES 
Specific Gravity 
Density, Ib/cu in... 

ORIGINAL MECHANICAL PROPERTIES 
Tensile Strength, psi 
Elongation, %. . . 
Tear Resistance (Die B), !b/in. 
Compression Set (22 hr at 300 F), % 
Durometer Hardness 
Brittle Point, F.. 


AFTER AGING 70 HR AT 450 F 
Tensile Strength, psi 
Elongation, %. .. 
Durometer Hardness 


AFTER IMMERSION IN ASTM REFERENCE FUEL A 
Volume Change, % . 
Hardness Change, % 


AFTER IMMERSION IN ASTM REFERENCE FUEL B* 
Volume Change, % 
Hardness Change, %... 


AFTER IMMERSION IN JP-4 JET FUEL 
Volume Change, % 
Room Temperature” 
300 Fe 
Hardness Change, % 
Room Temperature> 
300 Fe 
AFTER IMMERSION IN WATER? 
Volume Change, % 
Hardness Change, %... 
AFTER IMMERSION IN ASTM NO. 1 OIL* 
Volume Change, % 
Hardness Change, %... 





AFTER IMMERSION IN ASTM NO. 3 OIL* 
Volume Change, % 
Hardness Change, % 





1.20 
0.043 


1000 
260 
80 
60 
A60 


+2 
-5 


+22 
—18 


1.25 
0.045 


650 

125 

50 

45 

A70 
<—100 








+2 
—4 


+3 +21 
—5 —14 





sAged 168 hr at rm temp bAged 168 hr 


eAged 70 hr at 300 F. 


Extruding a 60-durometer nitrile silicone 
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ceAged 70 hr. 


rubber. 


dAged 70 hr at 212 F. 





Large Aluminum Extrusions Eliminate Joining 


@ With the development in recent 
years of larger aluminum extru- 
sion presses (8000 and 12,000 
tons), the primary advantages of 
aluminum extrusions have been 
extended to include more intricate 
configurations, greater cross-sec- 
tional areas, larger sections and 
greater lengths. The major ad- 
vantage, perhaps, is the elimina- 
tion of welding, riveting or other 
joining methods in the production 
of complex assemblies. 

One of the companies presently 
engaged in the production of a 
wide variety of large extruded 
aluminum shapes is Harvey Alu- 
minum, Inc., Torrance, Calif. Ac- 
cording to Harvey, the large ex- 
trusions replace sections now as- 
sembled from smaller components, 
with resultant weight reductions 
and savings in assembly and parts 
costs. The accompanying photos 
indicate some of the applications 
for which large extrusions are 
suited. 


Size and shapes 

According to Harvey, the fol- 
lowing shapes can be produced in 
large aluminum extrusions: tube; 
integrally stiffened panels; stepped 
extrusions; structural sections 
such as I-beams, H-beams, chan- 
nels, angles, tees and zees; bar 
and rod; and semi-hollow, hollow, 
solid and special configurations. 

The softer alloys are more easily 
extruded into complicated shapes 
than are the high strength alloys 
because of the relatively low ex- 
trusion pressures required. Tube 
can be extruded with i.d.’s up to 
25 in. and with varying wall thick- 
nesses, depending on the length 
and alloy. 

Integrally stiffened panels, in 
which the skin and stiffening ele- 
ments are extruded in one piece, 
are available either flat or in V or 
U forms which can be flattened 
to produce parts wider than the 
diameter of the extrusion die. 
Tubular extrusions can also be 
flattened to make wider sections. 
According to Harvey, 60-in. wide 
panels have been extruded. 





STANDARD MANUFACTURING LIMITS FOR* .. . 


HOLLOW SHAPES 


SOLID SHAPES 





Minimum Thickness (in.)° 
Circum- for Alloy... 
scribing 
Circle | 
Dia, | 3003, 6061, | 2014, 6066 | 2024, 7001, 
in.> | 6062, 6063 | 7075, 7178 





Minimum Thickness (in.)° 
Circum- for Alloy... 
scribing =a 
Circle 
Dia, | 3003, 6061, | 2014, 6066 | 2024, 7001, 
in.> | 6062, 6063 7075, 7178 











10-12 0.125 0.156 | 0.187 
13-15 0.140 0.171 | 0.250 
16-18 0.156 | 0.187 | 0.375 
19-24 0.171 0.250 | 0.437 





10-12 0.109 0.125 0.156 
13-15.. 0.125 0.156 0.187 
16-18 0.140 0.171 0.250 
19-24 0.156 0.187 0.375 














PANELS® 
~Circumscribing Circle 
Dia (flat), in.® 
9-25% 


Extruded Form 


* The following limitations apply to corner 
and fillet radii for alloys 2024, 7001, 7075 and 
7178: alloy 2024: minimum corner and fillet 
radii of 0.010 in.; alloys 7001, 7075 and 
7178: minimum corner radii of 0.031 in. for 
sections having a thickness greater thar: 


TUBE. 





Alloy Minimum Thickness, in.° 





.. .0.093-0.153 
.. .0.125-0.184 
0.156-0.345 


3003, 6061, 6062, 6063 
Se Mn kaw icnhasenvdians 
2024, 7071, 7075, 7178........ ; 





0.124 in. Minimum corner radii of 0.016 in. 
for sections having a thickness less than 
0.125 in. The minimum fillet radii is 0.031 in. 
> The diameter of the smallest circle that will 
completely enclose the shape. 

© Applicable to mean thickness if unequal 
plus and minus tolerances are specified. 

4 Minimum thickness, in.: alloys 3003, 6061, 
6062, 60683—0.062-0.182; alloys 2014, 6066— 
0.072-0.218; alloys 2024, 7001, 7075, 7178— 
0.094-0.0600. 

* Inside diameter ranges from 7-25 in. 





Stepped extrusions, produced by 
interrupting the initial extruding 
process and then changing the die, 
usually combine two or more sec- 
tions in a single length. Stock 
left on the section for machining 
is negligible compared to the time 
and amount of metal that would 
otherwise be lost if the entire 
shape had to be milled out. 

Structural aluminum = shapes, 
which are comparable to the large- 
est fabricated steel sections, are 
generally used wherever rolled 
steel shapes are used, with these 
advantages: better strength-to- 
weight ratio, custom design, re- 
duced fabricating costs and maxi- 
mum_ resistance to _ corrosion. 
Structural shapes are available 
from Harvey in heat treated 
lengths of up to 80 ft. A typical 
aluminum I-beam section can be 
extruded with a web of 24 in. 


Available alloys 

The following aluminum alloys, 
both cold worked and heat treated, 
are presently being extruded on 
the large presses: EC, 3003, 2014, 
2024, 6061, 6062, 6063, 6066, 7001, 
7075, 7079 and 7178. Cold worked 
alloys are usually supplied in the 
annealed or as-fabricated temper. 
Heat treatable alloys are furnished 
in several tempers covering a 
range of mechanical properties 
from the annealed, or “O” temper, 
to the heat treated and aged T6 
temper. 
Applications 

Current applications include: 
missile body sections, truck trailer 
floors and doors, deck cooling 
panels for aircraft carriers, air- 
frame structural members, port- 
able landing mats, curtain wall 
components, structural building 
shapes, diving board sections, 
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- 


atomic energy, highway signs, 
parts for missile components, and 
materials handling equipment. 
Design factors 

The factors governing the de- 
sign of large aluminum extrusions 
are the same as those for conven- 
tional except that 
limits have been broadened. The 


extrusions, 


maximum cross-sectional dimen- 
sion for large extrusions is lim- 
ited by a circumscribing circle 
approximately 32 in. in dia (the 
smallest circle that will completely 
enclose the Standard 
manufacturing limits for various 
shapes are given in the accom- 


shape). 


panying tables. Tolerances pub- 
lished by the Aluminum Assn. are 
Harvey. 
However, for many shapes, closer 


considered standard by 


tolerances are possible. 
Properties of the large extru- 
sions are the those 
obtainable with conventional ex- 
trusions, and the parts are sup- 
plied to the same specifications. 
The relationship between size and 


Same as 


eoean «cela 


Aecbcbetbnteteeclencne! 
neernomeananuaanasnnatats | 





Cross sections of typical large alu- 
minum extrusions. 


Aluminum landing mat is integrally stiffened with provision for joining in 


both horizontal directions. 


Aluminum skid made of large extrusions, replaces previous model made of 
steel. Unlike the original, the skid is now universally adaptable, lighter and 


conside rably less expensive. 





Rigid foamed metals 
are light in weight 
Fluorocarbons made 


Vinyl wrinkle finishes 
are tough, durable 


Silicone laminate for 
electrical parts 

Cadmium-coated steel 
does not embrittle 

Clear acrylic resin is 
heat resistant 


Vinyl-coated steel is 
wear resistant 

Oil-extended rubbers 

Rhenium rod, wire 


Glass flake fillers 


Painting large steel 
shapes 

Air hardening steel 
for tools and dies. 





bondable by radiation. . 


withstand 4500 F .... 


make plastics tough.... 


Glass pipe insulation 
usable up to 350 F 

Nonstrategic alloys 
strong at 1200 F 


TFE-treated metal is 


wear resistant 
Large extruded pipe 
made of polyethylene... 174 
Pure chromium made by 
electrodeposition 


Series of silicone oils 

for electrical uses...... 
Polyester paint cures 

to tile-like finish 
Epoxy adhesive bonds 

to glass, metals........ 178 


Continuous preforming 


Titanium tubing can be 

bent to 90-deg angles... 182 
Reinforced plastic 

insulates at 4000 F 
Other news . 
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The bright, clean, uniform color of H & H 
tubing, the burr-free ends tells of quality you 
can see. But today scientific instruments like 
the Magnaflux unit pictured at the left, watch 
for tubing imperfections the human eye can't 
see. So if you want tubing that’s free of all 

Criinates inclusions, laminations, laps and slivers, tubing 

and sole makers “> that’s free of any wavy conditions inside or 

of METALFLO - out, it will pay you to always remember you 
can depend on H & H. 


TUBE AND MANUFACTURING CO. 


Michigan * Offices from ast to Coast 


O 
METALFLO LOCKSEAM coil STRIP SEAMLESS TUBING TUBULAR PARTS 


For more information, turn to Reader Service card, circle No. 427 
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New developments in 
the production, mar- 
keting and uses of tin 


A giant 55-gail. tin can is be- 
ing successfully used to pack and ship 
fruit and vegetable concentrates. It 
might even replace the conventional 
No. 10 size tin can which has for so 
long supplied the food remanufactur- 
ing market. Lining is of electrolytic tin 
plating. A special centrifugal spray 
process permits application of enamel 


over the tin-plate 


Corrosive attack under severe 
atmospheric conditions is a serious 
problem now solved by two tin alloy 
coatings. A 75 tin-25 zinc coating has 
been used with considerable success 
on hydraulic brake parts and landing 
gear equipment. 25 tin-75 cadmium 
coated on reciprocating engine parts 
overcomes low corrosion resistance of 


normal steels. 


Organotin compounds, such 
as dibutyl tin dilaurate, are added as 
stabilizers to vinyl plastic sheet to 
make it heat- and light-resistant when 


used as windows. 


Atin-plate printing machine 
handling 4-color work is reported by 
a British firm. It will inexpensively 
print full-color labels directly onto all 
sizes of cans up to one gallon in a 
single operation. The labels will with- 


stand great extremes of temperature. 


Write today for more 
data on these items or 
for a free subscription to 
TIN NEWS—a monthly 
bulletin on tin supply, 
prices and new uses 


The Malayan Tin Bureau 
Dept. 24D, 1028 Connecticut Ave., Washington 6, D.C 


For more information, circle No. 369 


Mali hu 


allowable section thickness is a 
function of the forming factor of 
the shape, the extrusion ratio, the 
length of the section and the alloy 
used. The larger extrusions provide 
these advantages: greater section 
modulus and higher moment of in- 
ertia. In addition, thinner shapes, 
unbalanced cross sections, and chan- 


Structural shapes are available in 
lengths up to 80 ft. 


nels with a depth-to-width ratio of 
6 to 1 and higher are possible. 





New Plastics Resins, Laminates 
Announced at SPI Meeting 


@ Engineering data on three new 
plastics materials—a new family of 
polyester resins, a hydrocarbon 
thermosetting resin and a heat re- 
sistant polyester-glass laminate— 
were presented at the 14th Annual 
Technical Conference of the Rein- 
forced Plastics Div., Society of the 
Plastics Industry, Inc. held Feb 3-5 
in Chicago. 

1. New polyester resins 

The new polyester resins have 
high flexural strength at elevated 
temperatures and good creep resist- 
ance when wet. In fact, creep resist- 
ance of the resins approaches that 
of a heat resistant epoxy resin (see 
Fig 1). 

The resins make use of isophthalic 
acid in place of the o-phthalic anhy- 
dride used in conventional rigid un- 
saturated polyester formulations. 
Resins discussed at the meeting were 
developed by California Research 
Corp., Richmond, Calif. Information 
on the properties and fabrication of 


the materials was given by G. G. 
Johnson, A. L. Meader and C. F. 
Perizzolo of California Research 
Corp. 

Tests were performed on a resin 
containing isophthalic acid, propy- 
lene glycol and maleic anhydride 
copolymerized with styrene. Var-a- 
tions of this formulation were tested 
to determine the effect of crosslink- 
ing on the properties of the resin. 

Creep resistance: Data in Fig 1 
show that creep resistance of a poly- 
ester resin having a 1:2 isophthalic/ 
maleic anhydride ratio is comparable 
to that of a heat resistant epoxy 
resin. Isophthalic polyester resins 
having lesser proportions of maleic 
anhydride have progressively greater 
creep. A conventional polyester resin 
made with a 1:1 o-phthalic/maleic 
anhydride ratio fails completely in a 
few minutes, as shown in Fig 1. 

Fig 2 shows creep resistance of 
an isophthalic polyester resin at vari- 
ous temperatures under wet condi- 








Epoxy resin 








W). 
Isophthalic/maleic 
anhydride ratios 


Deflection, mils 


Conventional polyester 
(11 O-phthalic/maleic anhydride) 











a 6 
Time, hr 

Fig 1—Creep resistance of three 

isophthalic polyester resins compared 

to creep resistance of a heat resist- 

ant epoxy resin and a conventional 

polyester resin under wet conditions. 
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(SOF 





Deflection, mils 











8 
Time, days 
Fig 2—Creep resistance of an iso- 
phthalic polyester resin at various 
temperatures under wet conditions. 
The resin reaches an equilibrium 
deflection at 150 F. 


For more information, circle No. 513 > 
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Hydroforming 


Col. Herman E. Lacy calls this his 








Bails Seda na: BES. 


eos se 3 Fis ; i A . ; 2 , x3 3 - ; 3 
Col. H. E. Lacy is owner of Hydroforming Company of 
America, Inc., Chicago. As one of the nation’s leading suppliers of 
custom Hydroformed parts, he is exceptionally well qualified to 
talk on tool cost savings. ““The unique Hydroform technique,” says 


Col. Lacy, ‘has saved our customers millions of dollars of tool costs. 


Further, Hydroforming combines extreme precision in deep draw- Al 
ing, with versatility that gives designers unequalled freedom. 
Better drawn parts, in fewer operations, at lower costs, can be 
yours by Hydroforming.”’ 
The photo above shows five Cincinnati Hydroform® 
machines in-operation at this custom deep drawing shop—an 8’, 


a 12", two 19” and a 23” size machine. The company’s capacity 
for producing larger Hydroformed parts will soon be increased by 
the addition of a Cincinnati 32" Hydroform. 
To determine if Cincinnati Hydroform machines can pro- 
duce savings for your manufacturing program, call in a Meta- 
Dynamics Division field engineer. —— seca 
; ™: erica inc. 
Hydroforming Company of _pmere reo. Cost... 





META-DYNAMICS DIVISION | af? 


Machines for Metal Forming and Heat Treating 
panel at Hydroforming 


THE CINCINNATI MILLING MACHINE CO Company of America, 
Cincingati 9, Ohio, U.S.A Inc., shows the wide 

— range of Hydroformed 
CINCISS§NATI part size, gage and 

— »-— -- complexity of shape 
produced by this firm. 
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ms BLASS 
TERTAUS 


Glass Gives You 
Permanent Durability . . . Smoothness 
Resistance to Abrasion... Heat. . . Chemicals. . . 


Glass is resistant to thermal, chemical and physical shock. It’s 
easily shaped to close tolerances, with uniform dimensions perma- 
nently retained. Where desired, glass can transmit light and color to 
specially selected portions of the spectrum, absorb heat rays, provide 
color correction or low coefficient of expansion . . . 

But most remarkable of all is its workability—the degree to which 
these properties can be varied and controlled. 

Kopp engineers have extensive experience in working with the 
structure of glass and controlling its manufacture to provide custom- 
built items that meet exacting application needs. Our experienced 
engineers, research and manufacturing facilities enable us to produce 
specialized products of utmost dependability and performance. Write 
us at Swissvale, Pennsylvania. Ask for Bulletin 553-A on Kopp- 
Engineered Glass. 


Specialists in Custom-Built Technical Glass CID 
Hopp Gilass,inc. 


Swissvale, Pennsylvania 
For more information, turn to Reader Service card, circle No. 455 
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Fig 3—How heat affects flexural 


strength of various unsaturated iso- 


Flexural Strength, 1000 psi 











phthalic polyester laminates. 


tions. The resin reaches an equi- 
librium deflection at 150 F and has 
a steady creep at 180 F. The differ- 
ence in the curves at 150 and 180 F 
indicates a second-order transition 
temperature somewhere between 
these two temperatures. Unpublished 
data indicate the transition tem- 
perature is probably near 175 F. 

Heat distortion temperature of 
the polyester resin (1:2 isophthalic 
maleic anhydride) is 270 F (ASTM 
D648-56), or approximately 100° F 
higher than the temperature at 
which the resin will resist creep. 

Johnson, Meader and Perizzolo say 
this difference in temperature shows 
the danger of relying on heat dis- 
tortion points when designing plas- 
tics structures for load bearing serv- 
ice at high temperatures. Creep 
curves as determined by testing 
under actual conditions of exposure 
provide a much more reliable guide. 

Flexural strength: The _ isoph- 
thalic polyester resins have flexural 
strengths comparable to those of 
epoxy resins at temperatures below 
212 F. 

Reinforcing the resins with glass 
fibers improves not only flexural 
strength and modulus, but also heat 
resistance. Fig 3 shows how heat 
affects flexural strength of various 
unsaturated polyester laminates. 
tesins with a high maleic anhydride 
content have the best high tempera- 
ture properties. 

2. Hydrocarbon 
thermosetting resin 

The new hydrocarbon thermoset- 
ting resin for reinforced plastics is 
now in pilot plant production. Major 
benefits of the material are its low 





OILITE 


GEAR GIVES 
POSITIVE “LIFT” IN 


POWER HOIST DESIGN 


Super Oilite #9 Intermediate Gear (4%2" Diameter) 


..saves Chisholm=-Moore S3¢€ per unit 


You can be sure this heavy-duty “Lodestar” 
hoist is a rugged performer capable of 
handling loads quickly, efficiently . . . the 
result of CM’s 70 years experience in design- 
ing and manufacturing hoists for industry! 


Only top quality parts qualify. That’s why 
CM engineers specified “Oilite’® for the vital 
intermediate gear of the train. The Oilite 
Precision Part provided excellent mechanical 
properties, close tolerances and fine surface 
finish. Consequently, gears made of tough, 
wear-resistant Super Oilite #9 transmit motor 
power smoothly and quietly . . . have more 


ACM 3 


[ Si eteca 1 


SINCE 1929 


OILITE 


than enough mechanical strength to assure 
long, trouble-free life. 


Moreover, the Oilite gear is produced as a fin- 
ished part requiring no machining . . . saving 
CM 53c on every gear used! Chrysler-engi- 
neered Oilite Precision Parts are obtainable 
in many metals and alloys to give desired 
mechanical properties. Savings up to 55% 
or more are common for parts produced in 
volume. 


Contact your local Oilite Engineer for pos- 
sible savings on your parts. Look for him in 
the Yellow Pages under “Bearings—Oilite” 
or write Dept. T-3. ® Only Chrysler Makes Oilite 


he meet uated. mame in powder metaliiirgy / 


AMPLEX DIVISION 


CHRYSLER CORPORATION, DETROIT 31, 
SELF-LUBRICATING BEARINGS ¢ PRECISION PARTS © METAL FILTERS © FRICTION UNITS 


For more information, turn to Reader Service Card, circle No. 398 
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IN THE MAKING 


Good quality fluorocarbon parts require special processing techniques. 
This is why Garlock’s United States Gasket Plastics Division is called 
upon so often to fabricate parts of fluorocarbon plastics. They have the 
personnel, the facilities, and unequalled experience in handling TEFLON 
and KeL-F. They specialize in precision molding and machining where 
close tolerances, intricate shapes, delicate wall sections, inserts, molding 
around metal, and threaded parts are involved. 

If you have a difficult fluorocarbon problem, why not send it to your 
local Garlock office for quotation? Guarantee yourself the best in parts, 


methods, and price. 


For Prompt Service, contact one of our 30 sales 


La offices and warehouses throughout the U.S. and 
ni e Canada, or write The Garlock Packing Com- 


pany, Palmyra, New York. 


Sitates esc: 
1M.M.&M. Trademark 


Giasket 
GARLO CK 


For more information, turn to Reader Service card, circle No. 420 
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density, exceptional resistance to 
water, good chemical resistance and 
excellent electrical properties. 

The resin, presently designated as 
C-oil, is a liquid copolymer of buta- 
diene and styrene in the approxi- 
mate weight ratio of 80:20. Copoly- 
merization is carried out in such a 
manner that the butadiene reacts 
predominantly as a mono-olefin, re- 
sulting in vinyl groups attached to 
the polymer chains. It was developed 
by Esso Research & Engineering Co., 
Chemicals Research Div., P. O. Box 
51, Linden, N. J. Information on 
properties and fabrication of the 
resin was given by H. Clark and 
B. M. Vanderbilt of Esso. 

Reinforcing agents—Although in- 
organic and organic fibers in gen- 
eral can be used for reinforcing C-oil, 
most work has been done with 181 
glass fabric. A vinyl silane finish 
on heat cleaned glass produces a 
laminate with good wetting proper- 
ties and good mechanical properties. 
C-oil laminates made with unfin‘shed 
glass have poor wetting properties, 
are opaque, and have poor physical 
properties when cured. 

Glass roving and matting having 
the usual polyvinyl acetate and/or 
polyester sizings do not give opti- 
mum results with C-oil because the 
resin is incompatible with the siz- 
ings. 

The silane ester apparently be- 
comes attached to the glass by an 
exchange type of reaction with the 
(OH) groups on the glass surface, 
liberating the alcohol from the silane 
ester. 

Unfilled castings—An unfilled cast- 
ing requires some pressure during 
molding to obtain a crack and bubble- 
free solid. Castings % in. thick 
reach “full cure” after molding under 
100-200 psi pressure for 15 min at 
285 F followed by 45 min aging at 
300 F. A lower cure may be used 
for applications where full resin 
strength is not needed. Unfilled res- 
ins cured at lower temperatures are 
flexible, have little or no water ab- 
sorption, and have electrical proper- 
ties similar to those of fully cured 
resins. Properties of a molded un- 
filled resin are given in Table 1. 

B-stage prepreg—C-oil-glass lami- 
nates are particularly suited for 
fabrication in the B-stage or par- 





Sandusky cylinders help the Skipjack 
CRUISE, DIVE, STEER, BREATHE and FIGHT! 


Centrifugally cast cylinders by Sandusky play vital 
roles in the U. S. Navy’s newest atomic-powered 
submarine, No. 585 Skipjack, as components of 
the nuclear propulsion system, the steering and 
diving systems, the torpedo firing mechanism, and 
radar and induction mast assemblies, 

The Skipjack is the prototype of a new series 
of seven submarines all with blimp-shaped hulls 
for greater underwater speed. Her design and ma- 
terials specifications were laid down by the U. S. 
Navy and her builder, The Electric Boat Division 
of General Dynamics Corporation, who chose San- 
dusky Centrifugal Castings to do more than ten 
jobs in structural, mechanical, pneumatic, and hy- 
draulic applications. 

All of these components — centrifugally cast of 
heat and corrosion-resistant stainless steels, high- 


sanousky © 
FOUNDRY & MACHINE CO. 


SANDUSKY, OHIO 
For more information, turn to Reader Service Card, circle No. 395 


strength carbon steels, Monels, and bronzes—pro- 
vided the Skipjack’s designers with the required me- 
chanical and physical properties at the lowest cost. 

You, too, may find a ready solution to your cylin- 
drical problems in Sandusky Centrifugal Castings. 
We invite your inquiries. 


Sandusky cylinders are cast and machined in this range: 
From 7” to 54” O.D. 

Up to 33 ft. in length (depending on diameter) 
Light or heavy-waliled 


In a variety of alloys including Stainless, Carbon, Low 
Alloy Steels. A full range of Copper-Base, Nickel-Base 


CENTRIFUGAL CASTINGS 
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WEBSTER 


gal-va-nize (gtl/va niz/), v.t. 1. to simulate by or as by a galvanic 
» current. 2. to coat (metal, esp. iron or steel) with zinc. 





4 


do your own 
galvanizing 


(©) available now 
low-cost 
fast « easy 


TRUE GALVANIC PROTECTION 
for IRON, STEEL and ALUMINUM 


PROVED SUPERIOR in EXPOSURE TESTS 


MEETS or EXCEEDS MILITARY 


(MIL-P-26915) 


and F.H.A. GALVANIZE STANDARDS 


(UM-24A) 


EASILY APPLIED, SAVES TIME, 
MATERIALS and MANPOWER 


FOR PRODUCTION LINES and 
MAINTENANCE WORK 


NO PRE-TREATMENT REQUIRED 
for REPAIR of HOT-DIP GALVANIZE 


U.S. AIR FORCE PHOTO 


Zincilating is the modern way to pro- 
vide complete, lasting galvanic pro- 
tection to iron, steel and aluminum. 

Zincilate makes it possible to fully 
galvanize any product or structure, 
regardless of size or shape—no limi- 
tations due to tank capacities. 

Zincilate may be applied anywhere, 
in your own plant or at the installa- 
tion, using only standard equipment 
and spray, brush, dip or flow-coat 
methods—no costly, time-wasting 
trips to and from the galvanizing 
plant. 

Zincilate may be applied anytime, 
before, during or after fabrication and 
assembly—no warpage or embrittle- 
ment and no loss of protection from 


'NDUSTRIAL 


ETAL 


shaping, forming, drilling, etc. And 
Zincilate is fully weldable, right after 
application, or months later. 

Zincilate comes in a single con- 
tainer, requires no mixing or special 
preparation. Uncoated material to be 
protected requires only the simplest 
degreasing; galvanized material needs 
no pre-treatment. 

Zincilate has already replaced ex- 
pensive, inconvenient old galvanizing 
methods, and costly, time-consuming 
multi-coat systems, on a complete 
range of military and commercial ap- 
plications. For complete information, 
please call or write, outlining your use 
of galvanize. We'll reply with facts 
and without obligation to you. 


ROTECTIVES 


For more information, turn to Reader Service card, circle No. 466 
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TABLE 1—PROPERTIES OF 
UNFILLED C-OIL RESIN 











PHYSICAL PROPERTIES 
Appearance Transparent 
Density, Ib/cu in. 1.02 
Refractive Index 1.563 
Water Absorption (24 hr), % 0.02 


MECHANICAL PROPERTIES 
Flexural Strength, psi 11,250 
Flexural Modulus, 10° psi 3.5 
Heat Dist Temp, F.. 233 


ELECTRICAL PROPERTIES 
Volume Resistivity, ohm-cm 
Dielectric Constant 

10° Cps 2.53 

10® Cps 2.53 
Power Factor 

10° Cps ate 0.0011 

10° Cps... 0.0014 
Arc Resistance, sec 78 
Dielectric Strength, v/mil 808 
Surface Resistivity, ohm 

50% RH 31 x 102 

96% RH 25 x 102 


6.6 x 10'* 





tially cured condition. In this con- 
dition, laminates are stable, are easy 
to handle, have low mold shrinkage, 
and can be cured on fast mold cycles. 
Properties of a C-oil-glass laminate 
are given in Table 2. 
3. Polyester-glass cloth 

The polyester-resin-preimpregnated 
glass cloth has good high tempera- 
ture properties, good flame resist- 
ance, excellent electrical properties, 
good chemical resistance and long 
shelf life (7 months). The polyester- 
glass cloth, designated Stampreg P1 
and described as a B-stage or par- 
tially cured material, was developed 
by Standard Insulation Co., Inc., 74 
Paterson Ave., East Rutherford, 
N. J. Information on properties and 
fabrication of the new material was 
given by H. J. Ried and Norman 


TABLE 2—PROPERTIES OF 
C-OIL-GLASS LAMINATE®* 





Durometer | Appear- 
Cure Hardness ance 





350 F 
2 Min D77-80 Clear 
5 Min D81-85 | Clear 
400 F 
2 Min D81-83 | Moderate 
| cracks | 
Moderate | 
cracks 


5 Min D84-86 








aLaminate contains about 35% glass. 














In this 48 page handbook you'll find useful engi- 
neering and fabricating data including practical ex- 
amples showing where, when and how Van Huffel 
Roller Die, Cold Formed Metal Shapes simplify de- 
sign, increase production and reduce costs. It in- 
cludes information on material selection, machine 
operations on shapes, fabrication methods, toler- 
ances for roll forming, and dozens of interesting 


illustrated ideas that have taken shape in metal. 
To get your free copy of this valuable handbook, 
mail the coupon today. 


——= eerie: | 


VAN HUFFEL TUBE CORPORATION 
Warren, Ohio 


Please send a copy of your Metal Shape Handbook 


Name ond Title 
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Reproduced above is the formal announcement made 
January 1, 1884 of the partnership formed a few weeks 
previously in November of 1883 and known as the 


Worcester Drop Forging Works, later to be incorporated 
as Wyman & Gordon. 


mechanical 
NGS, and 


Pp FORG! 
ee gelling work from 


F ordering and 
the manufacturers 
duplicated, tha 
» their orders, an 


THE BEST QUA LITY, 


VGS OF ° 
: eT EEL OR IRON 


We would 


Agricullu 


« 0 n 4 0 


conomically 


able iron. 
of mallea - 
omptly UP 


recognizing also 
a distance, 


W 7 cé Sl FS i ther 5 


i we are now pr ¢ 
d_ furnish them wil 


epared 


rts 
solicit orders for pa 
| Fire Arms, 


us or too 
satisfactory 


ral Hardware, 


by hand, oF not 


ceipt of Samples. 


H. W. WYMAN. 
L. F. GORDON. 


Today, after seventy-five years, Wyman-Gordon is still 
“prepared to pay prompt attention” to your orders and 
to furnish “forgings of the best quality,” not only of steel, 
but of light alloys and all of the new exotic heat-resisting 
materials including beryllium. 


And through the years Wyman-Gordon has continued to concentrate on 
one product—forgings; and one standard of quality and service—the best. 


WYMAN-GORDON COMPANY 


Established 1883 


FORGINGS OF ALUMINUM e 


MAGNESIUM e STEEL e¢ TITANIUM 
Also Beryllium ¢ Molybdenum 


¢ Columbium and Other Uncommon Materials 
WORCESTER 1, MASSACHUSETTS 
HARVEY, ILLINOIS 7 DETROIT, MICHIGAN 
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No. 4 of a Series 


GRIPPING STORIES 
from the files of Angier Adhesives 


TABLE 3—PROPERTIES OF STANPREG P1 





PHYSICAL PROPERTIES 
Specific Gravity 1.938 
Resin Content, % 36.6 
Water Absorption, % 0.11 
Flammability, in./min Self-extinguishing 





ORIGINAL MECHANICAL PROPERTIES 
Ten Str, psi 54,400 
Compr Str (edgewise), psi 56,900 
Flex Str (flatwise), psi 76,500 
Rockwell Hardness M119 


wwe —- | Case of the 


Ten Str, psi 58,100 


Compr Str (edgewise), psi 52,100 
Flex Str (flatwise), psi 73,600 SATI S -| F ) 


AFTER HEAT AGING 


Flex Str, psi 
160 F 70,900 
250 F 70,180 


350 F 48,180 
400 F 34,838 ae 
450 F... 29,520 / 
AFTER IMMERSION IN HYDRAULIC OIL 
Flex Str, psi . 74,240 
Weight Change, % 0.052 
Thickness Change, % None 


AFTER IMMERSION IN ETHYLENE GLYCOL 
Flex Str, psi 75,960 


Weight Change, % 0.056 
Thickness Change, % None \ The plant superintendent had a well-earned 


om ‘ 7 reputation for getting peak performances from his men and 
AFTER IMMERSION IN HYDROCARBON FLUID machines. He just wasn’t satisfied with anything less. 


Flex Str, psi 74,520 
Weight Change, % None So it came as quite a shock when he discovered 


Thickness Change, % None he’d been housing a loafer for nearly six months. 
_— —a — f | The culprit —a new package assembly machine — was 
ELECTRICAL PROPERTIES ~~ detected by an Angier man on his first trip to the plant. 

Dielectric Constant (1 mc) “But don’t blame your equipment,” he warned, 

Dry... 4.02 ) “the guilty party here is that old-fashioned adhesive 
you're using.” He then explained how packaging 


— Gan 0.009 — / time could be cut in half by using one of Angier’s new 
Wet 0.014 


aAged 30 days. bAged % hr. 


fast-drying adhesives that allow high speed 
gluing machines to run at full capacity. 





The super made a fast change to Angier. Now 
Cassie his packaging line is really humming. And so is he. 
Ried and Cassie described Stampreg ay fi See your local Angier representative now for 
Pl as a general purpose reinforced I information on job-tailored adhesives that are 
plastics material for both military ; ih developed, tested and produced by experts to make 
. . . . SNS ak > . . : 
and commercial applications. Lami- > the most of modern time-and-money-saving equipment. 
. J g equi} 
nates made of Stampreg P1 have re- 
tained approximately 50% of their 
Call or write today for 
Next month abstracts of five additional pa- complete information, 
pers will be presented. These include: 1) 
behavior of reinforced plastics at very high ANGIER 
temperatures; 2) effects of stress concentra- ADHESIVES 
tions on the strength of reinforced plastics 
laminates; 3) synthetic fiber fabrics and 
batts as reinforcements for polyester resins; INTERCHEMICAL CORPORATION 
4) reinforced low density moldings; and 5) Finishes Divicion 
shear effects in fiberglass-reinforced plastics ; 
laminates. 120 Potter St.,Cambridge 42, Mass. 
Midwestern Plant: HUNTINGTON, IND. 
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Internally-cooled blades 
and vanes for gas-turbine engines 


THE NEED Present uncooled gas turbines have bumped 
against the top thermal limits of the metals currently used for 
turbine components. Only by finding ways to increase the turbine 
inlet temperatures without affecting temperatures of such parts 
as turbine blades and vanes can gas-turbine engines of greater 
thrust and efficiency be made. 


THE OBJECTIVE-—An investigation was made in the Tapco 
Group of Thompson Ramo Wooldridge Inc., to develop a way 
to produce internally-cooled blades and vanes. By cooling these 
parts, turbine inlet temperatures can be increased as much as 
200°F over present limiting temperatures. This increase should 
permit much higher thrusts to be developed. 

Cooling of turbine components can be achieved either by air 
or water. Air-cooling seems to be more convenient to apply. For 
this reason, TAPCO investigations have been directed to the 
production of blades and vanes with internal air passages. 


THE METHODS~— Fabrication methods reviewed includes 
powder metallurgy, casting, rolling, forging, and extrusion. TAPCO 
established projects on rolling, forging, and extrusion methods. 


THE RESULTS ~—Practical methods have been developed at 
the Tapco Group for drilling holes economically in such alloys 
as Udimet 500, Waspalloy and other blade materials. 

Extrusion of pierced preforms has been accomplished by 
the Tapco Group. 

TAPCO engineers and metallurgists have developed practical 
methods of rolling pierced preforms to produce blades of 
accurate finished size and contour while maintaining the integrity 
of internal air passages during forming operations. 

Both tapered and straight air passages have been achieved 
by methods and equipment suitable for mass production of 
air-cooled blades. 

Limitations on the commercially feasible rolling of air-cooled 
blades and vanes have been established after considerable 
research on several rolling methods. 


TO SUM UP-—The Tapco Group of Thompson Ramo 
Wooldridge Inc. is able to produce air-cooled blades and vanes 
from materials currently available to meet the requirements of 
gas-turbine manufacturers for higher turbine inlet temperatures. 
When may a TAPco engineer call to give you complete infor- 
mation and design data? 


TAPCO GROUP 
Tew Thompson Ramo Wooldridge Inc. 


Dept. MD-459 « Cleveland 17, Ohio 


For more information, turn to Reader Service card, circle No. 463 
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Temperature, F 

Fig 4—How heat affects flexural 

strength of posteured and uncondi- 

tioned isophthalic polyester-glass 


laminates. 


original strengths at temperatures 
up to 400 F after aging 200 hr. 
Physical, mechanical and electrical 
properties of a Stampreg polyester- 
glass laminate are given in Table 3. 

Fig 4 shows how heat affects the 
flexural strength of unconditioned 
and postcured polyester-glass lami- 


nates. 


Rigid Foamed Metals 
Are Light in Weight 


Foamed metal that resembles a 
petrified sponge and is nine times 
lighter than solid metal has been 
developed by General Electric Co., 
Flight Propulsion Laboratory, Cin- 
cinnati, Ohio. The new foamed metal, 
called F-alloy, can be molded into 
practically any desired shape during 
the foaming process, and can be 
machined with conventional tools. To 
date, nickel, copper and cast iron 
have been foamed. (For information 
on foamed aluminum, see M/DE, 
Nov. ’57, p 200.) 

Potential applications 

Tests at the Flight Propulsion 
Laboratory have demonstrated the 
value of foamed metals for use as 
rubbing seals in high temperature 
areas of jet engines. Other potential 
jet engine applications include laby- 
rinth seals,-high temperature filters, 
thermal insulators and transpiration 
cooling devices. Foamed metal has 
also been found to be an ideal filler 
material for sandwich-type metal 
structures. 

Many other uses have been con- 
ceived for foamed metals outside the 
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Plastic 





now...Streamliner service on fabricated parts 
(a 


Fabricato; bindustefAl Formica 


laminated plastics 


Formica® Field Fabricating 
better 3 ways: 


1 Faster delivery on a totebox-ful 
or a truckload 


2 Highest quality assured by fab- 
ricating specialists and modern 
equipment 


3 24-hr. delivery on standard 
Formica sheets and rods 


Need a part fabricated quickly for prototype development? Need a 
truckload of parts to keep your production lines running? Call your local 
Fabricator of Industrial Formica laminated plastics. One or one million, 
he'll fabricate and deliver your Formica laminated plastic parts on a 
Streamliner schedule—within 24 hours in some cases. 

He’s located near you, offers more frequent contact. In many cases 
he stocks standard Formica sheets and rods for Streamliner delivery in a 
matter of hours. 

The new Formica field fabricating service is without equal. It can 
save you time and money in more efficient parts procurement. Write us 
for complete information and the name of the fabricator nearest you. 
Formica Corporation, subsidiary of American Cyanamid, 4550 Spring 
Grove Ave., Cincinnati 32, Ohio. 


a product of ——E¥anNamesa— 
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DESIGN PRODUCTION PURCHASING ASSEMBLY 
ENGINEER ENGINEER ENGINEER ENGINEER 





THOSE IN THE KNOW, KNOW 


There's NO time waste 
There's NO machining 
There's NO grinding 
There's NO counting 
There's NO stacking 
There's NO miking 


s— ever, 











who say 
s NO dirt between layer for those 


YES fo... 


SOARS 


ay 4° 


the solid Shim that p-e-e-l-s for adjustment 


and there’ 








Laminated Shims of 


LAMINUM 4 


now available in Send for free copy “Engineering Data File” 
4 .¥ 








2 ALumMinum * 
STAINLESS STEEL with laminations BRASS MILD STEEL 


. . of. 
with laminations COs" or with laminations with laminations 


of .002” or .003” [NEW ) 002” of .002” or .003” of .002” or .003” 











LAMINATED SHIM COMPANY, INC. 


EAST COAST Home Office and Plant WEST COAST Sales Office 
1604 Union St., Glenbrook, Conn. 600 Sixteenth St., Oakland 12, Calif. 
For more information, turn to Reader Service Card, circle No. 380 
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Rigid foamed material is so porous 
that cigarette smoke passes through 
it easily. 


jet engine field. For example, foamed 
copper may find its way into many 
large electrical installations. The 
heat generated by electricity pass- 
ing through solid copper limits the 
amount of electricity it can carry. 
However, foamed copper has the 
same capacity for electrical conduc- 
tivity per unit of weight as solid 
copper. The natural cooling action 
of foamed copper seems to increase 
its capacity for carrying electricity. 


Fluorocarbons Made 
Bondable by Radiation 


Fluorocarbon plastics parts can 
be made bondable and dyeable by 
using a new radiation grafting tech- 
nique that changes the surface char- 
acteristics of the plastic being 
treated. Unmodified fluorocarbon 
plastics (TFE, Kel-F, etc.) have 
wax-like surfaces to which almost 
nothing will adhere. In the radiation 
technique, one form of plastic is 
molecularly attached or grafted to 
the surface of another. The result 
is not a coating, but a change in the 
surface characteristics of the plastic 
being treated. 

The radiation grafting technique 
was perfected by Radiation Appli- 
cations, Inc., 370 Lexington Ave., 
New York City, and is now being 
used on a limited basis to treat 
fluorocarbon tape, wire insulation, 
valve seats and gaskets. 

Munroe F. Pofcher, president of 
the company, says the radiation 
technique has the following advan- 
tages over conventional heat treat- 










... economical alternative for 
solid and clad metals and alloys 


Kanigen’ 





Stainless Steel Reactor Tube Bundle— 
Inside of tubes, outside of tube sheet and hub 






Kanigen plated to reduce the danger of 






stress corrosion cracking. 







ss. 





KANIGEN, General American’s unique process 
for chemical nickel alloy plating on most metals 
and alloys, offers an opportunity for large savings 
on chemical equipment. 







You can get KANIGEN chemical nickel alloy 





KANIGEN makes possible the use of inex- 
pensive basis metals for tankage, valves and 
piping, storage and reaction vessels. It is par- 
ticularly satisfactory for austinitic stainless steels 


plating from General American at Sharon, Pa.; 
East Chicago, Ind.; or Compton, Cal., and from 
licensees in many cities. For detailed informa- 
tien or technical advice, call or write. You'll find... 






IT PAYS TO PLAN WITH GENERAL AMERICAN, 






when stress corrosion cracking is a problem. 


KANIGEN is a trademark which identifies chemical 
nickel coating by General American Transportation Cor- 
poration and its licensees, the product resulting therefrom 
and compositions produced by them for use in chemical 
nickel coating. 






Complex shapes that vary in size from a 20,000 
gallon tank car to a tiny control valve can be 
given a uniform coating of the required thickness 
with Kanigen. Coating may be done by rack, 
jig or barrel methods. 








Write for Technical Bulletin #258 






KANIGEN 













KANIGEN DIVISION 
GENERAL AMERICAN TRANSPORTATION 
135 South LaSalle Street * Chicago 90, Illinois 







| V CORPORATION 


For more information, turn to Reader Service card, circle No. 457 
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EB Lectin Say... 


PROVIDES 50% PAINT SAVING 
(over the former dip method) 
in the finishing of KAY-MAR 


DINETTE FURN i 


ry 











A high quality, long-lasting finish is 
applied to tubular chair frames as 
they mak@ a loop around the Rans- 
burg No. 2 Process reciprocating 
disk in the finishing department at 
Kay-Mar Industries 


® Kay-Mar Industries, Cassopolis, Michigan, switched from the dip 
method to Ransburg Electrostatic Spray Painting because they wanted to 
improve the quality of the finish on their metal furniture line. 

Now, with electrostatic spray painting, they get a heavier, more uni- 
form application, which was not possible with former dip. With electro- 
static, they are able to use metallic coatings with higher metal content. 
In their magazine advertising to the mobile home industry, they proudly 
say: “‘Finest finish in the industry at no additional cost to you!” 

Electrostatic provides other advantages at Kay-Mar. They picked up 
some additional—and much needed—floor space when dip tanks were 
removed. Their insurance rates were reduced because of improved 
“housekeeping” conditions. Frequent color changes are made quickly 
and simply, and rejects—which used to run 1 }.°,—are reduced to less 
than a quarter of one per cent. 


NO REASON WHY YOU CAN'T DO IT, TOO! 


Let us test prove the advantages of automatic electrostatic spray painting on 
your products in our complete laboratories. No obligation. Call or write for 
our No. 2 Process brochure, which shows a variety of automatic painting 
installations on a wide variety of products. Or, if your production doesn’t 
justify automatic painting, let us tell you about the new 
Ransburg No. 2 Process electrostatic hand gun, now Uf 
widely used by both large and small manufacturers. 


7 


RANSBURG 
Electro-Coating Corp. 
Box-23122, Indianapolis 23, Indiana 

For more information, turn to Reader Service card, circle No. 493 
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Workman removes fluorocarbon 
plastics parts from a cobalt-60 radia- 


tion source. 


ing and metallic sodium immersion 
techniques: 1) it is the only com- 
mercial method known that can 
make a fluorocarbon plastic bond 
able without altering its color; and 
2) it reduces the cost of treating 
fluorocarbons by as much as 25%. 
The radiation technique does not 
radically alter properties of fluoro- 
carbon plastics, except that tensile 
strength is increased by about 20% 
and elongation is decreased from 
500 to 200%. 

Eventually, the company hopes to 
use radiation to dissipate static elec- 
tricity in fluorocarbon plastics, to 
put a cementable surface on poly- 
ester film, and to make polyethylene 
film permanently anti-static. 


Vinyl Wrinkle Finishes 
Are Tough, Durable 


The development of what are 
claimed to be the first vinyl wrinkle 
finishes has been announced by Union 
Carbide Plastics Co., Div. of Union 
Carbide Corp., 30 E. 42nd St., New 
York 17. The finishes, based on 
plastisols, organosols and solutions, 
are said to be durable and to have 
good chemical resistance. 

Plastisol coatings: Carbide recom- 
mends vinyl plastisols be used for 
obtaining wrinkle coatings of maxi- 
mum thickness. The particular ad- 
vantages of vinyl plastisols for 
wrinkle finishes are: 1) freedom 
from objectionable volatiles, thus 
eliminating fire hazards; 2) appli- 
cation at 100% solids for maximum 
film build; 3) excellent film flexi- 





Requires NO special tanks or 
equipment. 
A completely organic product. 
e Won't injure rack coatings 
or work finish. 
S Simple positive control. 


Alkalume LC-1 is a specially developed immersion-type 
The name cleaner for removal of buffing compounds and soil from all 
NORTHWEST metals, prior to plating or anodizing. 
first It is non-solvent, non-alkaline and not an emulsion. It has 
MOSNS irs the desircble penetrating properties of both alkali and sol- 
with the best! vent yet affords complete protection for the surface finish. 
Alkalume LC-1 is economical, non-toxic and non-volatile, 
offering long service life and no disposal problem. 


Complete details upon request. 


For more information, turn to Reader Service Card, circle No. 381 
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bility; and 4) tough films. 

Organosol coatings: Where the 
use of volatiles is not objectionable 
and lower viscosity coatings are de- 
sired, organosols may be used in 
place of plastisols for wrinkle fin- 
ishes. The chief advantage of or- 
ganosols are: 1) a greater range of 
film hardness is possible; 2) han- 
dling with conventional spray equip- 
ment is easier due to lower viscosity 
of the coating; 3) lower viscosities 
permit higher pigmentation and a 
greater range of possible modifiers; 
4) thinner films may be produced 
than are possible with plastisols; 
and 5) film flexibility and hardness 
may be varied over a considerable 
range. 

Solution coatings: The major ad- 
vantage of solution vinyl wrinkle 
finishes is that coatings may be 
baked at a lower temperature than 
is possible with either plastisols or 
organosols. 





Silicone Laminate 
for Electrical Parts 


Dilecto GB-89S is the name given 
to a new economy-grade silicone 
laminate introduced recently by Con- 


— the time-tested standard of the resistor industry tinental-Diamond Fibre Corp., New 


= ih ry se PROPERTIES OF DILECTO GB-89S 
Va rn | PHYSICAL PROPERTIES 


Water Absorption (24-hr immersion), %. 0.15 


RESISTANCE ALLOY Pr 180 


. = ‘ MECHANICAL PROPERTIES 
— for resistors and precision instruments Tensile Strength, psi 
: Lengthwise 
Wherever exceptional stability over a wide tem- Crosswise 
perature range is essential, EVANOHM is the | Flexural Strength, psi 
accepted standard of performance. This high- | Lengthwise 
reliability resistance alloy provides high specific at 
resistance, low temperature coefficient, low ther- Crosswise 
mal EMF to copper. EVANOHM is especially Compressive Strength (flatwise), psi 
recommended for use in resistors, aircraft in- Flammability, sec 
ee struments, for guided missiles, rockets and | Ignition Time 
TEMPERATURE 18 C other precision equipment. Available in bare | Running Time 
sci ticle ba enthduiten'eh en ttied eaten wire, enamel, formvar, polyurethane, silk, Flammability Index 
of Exanaten, Tras production materiel (007 cotton, nylon and glass insulation. Write for Rockwell Hardness 
(-65" to 25°C. and 25° to 125°C. reterred to 25°C.) complete electrical and mechanical data and - LES 
recommendations on your specific application. ELECTRICAL PROPERTIES 
Dielectric Strength 
Dissipation Factor (1 mc) 


Dielectric Constant (1 mc) 
WILBUR B. DRIVER co. EZ Insulation Resistance (cond C96/35/90), 
Main Office: NEWARK, N. J.—Tel. HUmboldt 2-5550 megohms 

Surface Resistance (cond C96/35/90), 


Branch Offices and Warehouses in Principal Cities. Manufacturing Plants: 1875 McCarter H’way, megohms 
Newark 4, N. J.; 2734 Industrial Way, Santa Maria, Calif. in Canada: Canadian Wilbur B. Driver Arc Resistance, sec 
Co., Ltd., Toronto. Subsidiary: Western Gold and Platinum Co., 525 Harbor Bivd., Belmont, Calif. 





























% CHANGE IN RESISTANCE 
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PRODUCT-DESIGN BRIEFS FROM 


DENBO ENGINEERING @ SALES CO., INC 


Breezy brainwork 
Q. What’s missing from this blower wheel? 
A. The ring that you’d expect to see steady- 
ing the blades at the far end. 

Who forgot it? Nobody. In this wheel 
it’s superfluous. Without the ring, air en- 
ters the wheel more freely. There’s more 
working blade area. Air flow can be modi- 
fied at the factory, without retooling, sim- 
ply by shortening the blades. 

You can’t make a wheel like this out of 
metal—not at a marketable price, anyway. 
But a general-purpose Durez phenolic 
works fine. 

Concentricity is molded in. Wobble is 
much less than could be achieved econom- 
ically in a metal wheel. The wafer-edged 
blades are rigid enough to do without tip 
support. They can’t be bent in shipment 
or in assembling the blower into any ap- 
pliance of which it is a part. The wheel 
withstands moisture and mild corrosive 
atmospheres; retains its shape through the 
range of temperatures at which it will 
operate. 

You don’t make blower wheels? All 
right. We’re happy if we have implanted 
an idea for anything you might construct 
better or more cheaply with a Durez gen- 
eral-purpose phenolic. For still more ideas 
on where and how to apply these durable, 
versatile materials, send in the coupon re- 
questing Bulletin D400. 


Vandalproot 

Big-city switchblade artists used to rip the 

stuffings out of upholstered bus seats—to 

the tune of $100,000 a year in damage. 
Then city transit authorities ordered 

330 new buses with glass-reinforced plastic 

seats like the ones you see here. Made with 


® a phenolic that simplities 


® plastic that foils vandals 
® resins that bind 


tough, fire-retardant Hetron® polyester, 
these seats can’t be slashed, defy destruc- 
tion. 

They cost less to make than upholstered 
seats. And the passengers like them better 
—voted overwhelmingly in favor of them 
in rider reaction tests. 

Now transit officials plan to replace all 
the city’s buses with vehicles featuring 
these vandalproof seats. 


Where can you see a market for strong 
reinforced-plastic shapes that retard fire? 
There’s a whole family of Hetron resins 
to help you do your visualizing. Hetron is 
inherently self-extinguishing—gives fire re- 
tardance with no loss of mechanical 
strength. Heat resistance, moisture resist- 
ance, electrical properties of Hetron lami- 
nates and premix-molded shapes are out- 
standing. 

To get a better idea of what you can do 
with these fire-retardant resins, use the 
coupon to request the complete Hetron 
data file. 


For more information on the Durez materials mentioned above, check here: 

[} 8-page Bulletin D400 lists properties, uses, design advantages of general- 
purpose Durez phenolics and other thermosetting materials. 

_] Data file (SOA) on Hetron fire-retardant polyester resins. 

() Industrial applications of Durez phenolic resins (12-page bulletin). 

Clip and mail to us with your name, title, company address. (When requesting 

samples, please use business letterhead.) 


DUREZ p.iastics DIVISION 


1404 WALCK ROAD, NORTH TONAWANDA, N. Y. 


KENTILE,. INC 


A pinch of permanence 


No, cooking does not improve the flavor 
of this cork tile. 

We're just demonstrating the good 
strong bond that’s possible, in a material 
such as cork, with Durez phenolic resins. 
Not even boiling water can weaken it. 

Locking cork granules together is one 
of hundreds of bonding jobs these resins 
can do. You might want to delve into their 
equally salutory effects on rubber, paper, 
sand, asbestos, or ground wood. 

Under heat, the resin softens, then sets 
hard, presenting thereafter a permanently 
stubborn front to heat, moisture, and abra- 
sion. You can get resins that impart many 
different combinations of useful properties. 
It doesn’t take much resin—often only one 
part in ten—to get the results you're look- 
ing for. And phenolic is one of the lowest- 
priced bonding agents you can buy. 

If you want to know how you might 
add a pinch of permanence to a product, 
mail us the coupon. The bulletin you'll re- 
ceive tells how 12 industries are doing 
this very thing with Durez resins. 


HOOKER 





HOOKER CHEMICAL CORPORATION 


CHEMICALS 
PLASTICS 


me se ce ee ee ee ee ed 
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Wherever there’s wear... 
there’s a job for KENNAMETAL* 


ark, Del. The laminate is made 
from a coarse weave, continuous 
filament, glass fabric bonded with a 
silicone resin. It is particularly 
suited for such electrical applica- 
tions as terminal, mounting and 
spacer blocks for motors and gene- 
rators; spacers for separating coils 
in dry type transformers; terminal 
boards and switch bases in electronic 
equipment and dielectric heaters; 
and power devices such as switch- 
gear and electric welders. 


Cadmium-Coated Steel 
Does Not Embrittle 


To pulverize abrasive materials used in manufactur- A new method for applying cad- 
ing ceramic insulators, the hammers in this comminut- mium coatings in a vacuum now 
ing machine attain a peripheral speed of 4500 fpm. makes it possible to protect high 

strength steels against corrosion 


; without danger of hydrogen em- 
Steel hammers wore out in 16 hours brittlement. The coating method, 


” developed by NRC Equipment Corp., 

KENNAMETAL-tipped hammers 160 Charlemont St., Newton High- 

lands 61, Mass., is said to compare 

bad favorably with electroplating in pro- 

in use after AO hours duction costs and quality of coatings. 

: In vacuum coating, no hydrogen 

Installed about two years ago, ham- steel . . . while other grades stand +’ peng npr nti — . eer 
mers tipped with Kennametal have up for days in boiling 5% HMO; nabisge cee kens re) ee eee 

. t parts cannot occur. In electroplating, 

now processed over 24 tons of abra- and 5% H.SOx,. cai, im, tn Ghee Oat, cane Oe 

sive materials . . . and show little Kennametal is extremely hard ccaticas hans aaa ae a 

wear. Previously, alloy-steel ham- et J ; | surface layer of high strength steels 
so tail dix tes eee a _ ... up to 94.7 Rockwell A. to absorb hydrogen. 

hammers cost only a few dollars titanium carbide alloys, retains find use in the aircraft industry for 

more, for 30 times more production. sufficient strength a oe anal made of high strength 
Chances are some of the wear eppucations at temperatures of steels which tend to become em- 

arts of your equipment could be 2200° F. and above. brittled when electroplated. Such 
na le Ah Pre, arord on hood Very broad applications have been parts include landing gear struc- 
faced-with Kennametal to reduce found for these unique character- tures, control parts and threaded 
downtime, lower unit costs, increase istics of Kennametal. Long-wearing fasteners. The process is also ex- 
profits. High hardness and strength, plungers, compressor cylinder liners, 
resistance to abrasion, corrosion, and seal rings for rotary pumps, bush- 
high temperatures set Kennametal '8* valve parts, high temperature 
hard carbide alloys apart from all ‘©™S° elements and hundreds of 
other design materials. other critical components subjected 
to severe service. 

e Kennametal has an extremely A Kennametal carbide engineer 
high YME ... up to 94 million will gladly discuss your problem with 
psi compared to steel’s 30 million. you. Or write for Booklet B-111A, 

e Some grades of Kennametal have ‘Characteristics of Kennametal.” 
a density as high as 15.5 gms/ec KENNAMETAL INc., Dept. MDE, 

twice that of heat treated Latrobe, a 97203 


“Trademark 





INDUSTRY AN — ee 


Coated parts, a mild steel bolt 
(bottom) and a notched 4340 steel 
specimen (top), as they look after 
Priitners in Progress 96-hr salt spray test. 
For more information, turn to Reader Service card, circle No. 553 
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TEST BAR 
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The steel bar that has MADE BY THE PROCESS 
high strength WITHOUT Elevated Temperature Drawing 
HEAT TREATING FREE 


Get your copy of “a new material,” 
Yes, La Salle invites you to test a sample bar of a 24-page booklet which gives 

the remarkable new FATIGUE-PROOF. This detailed information on La Salle 

ee “FATIGUE-PROOF”® steel bars 

amazing new material is its own best saussusonser”'™ sted Bere. 


recommendation . . . as proven by the many 


original equipment manufacturers who have 
already tested (and are using) FATIGUE-PROOF. XY Salle 
aA STEEL CO. 
If you are making parts requiring strengths in he: 1418 150th STREET ¢ HAMMOND, INDIANA 
the tensile range of 140,000 to 150,000 psi, and Manufacturers of America’s Most Complete 

want to eliminate the expense or problems of Se ee See ee 

heat treating . . . if you want to save production Please send me your “FATIGUE-PROOF” Bulletin. 

costs with a bar that machines faster (25% y 
faster than annealed alloys—50% to 100% faster 
than heat treated alloys) and gives you a beautiful 
finish, too... . if you want to improve the quality Title 
of your product while saving money, send us a 


Name 











blueprint, drop us a note giving application Company 
details, or better yet... pick up your telephone 
and call a La Salle sales engineer (REgent 

4-7800, Chicago, Illinois). City 


Address 











be 


For more information, turn to Reader Service card, circle No. 501 





APRIL, 1959 ¢« 153 





A °/i6" Bar 
of High-Density 
Mallory 1000 
WillSupport 4 Tons! 


Unique among high-density metals, 
Mallory 1000, a product of Mallory 
research in powder metallurgy, has many 
unusual properties of tensile strength and 
elasticity. A machineable alloy, Mallory 
1000 weighs 16.96 grams per cubic centi- 
meter, has uniform and homogeneous 


micro-structure. 


Mallory 1000 is used for gaining new com- 
pactness and strength in gyroscope rotors 
and other rotating inertial members and 
in many types of counterbalances. It is ex- 
ceptionally effective as a radio-active shield- 
ing material. Here are its specifications: 


Density 16.96 grams/cc 
Ultimate tensile strength 112,000 psi. 

Mod. of Rupture (simple beam) 220,000 psi. 
Elongation (% in 2”) 2.5% Minimum 
Hardness Rockwell "'C” 24-30 

Mod. of Elasticity 40,000,000 psi. 
Coef. of Expansion (25-500°C) 5.4 x 10° in./in./°C 
Elec. Conductivity 14.0% lACS 
Elastic Limit (tension) 25,000 psi. 

Yield Strength (0.2% offset). 75,000 psi. 


Torsion Modulus 
(modulus of rigidity) 19,200,000 psi. 


Angle of Twist at Rupture. ....166° 
Shear Strength 81,100 psi. 


Do you have new and unusual applications 
on your drawing boards? Mallory will 
supply complete data or consultation 
on request. 


MALLORY & CO. Inc INDIANAPOLIS 6, INDIANA 
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Cadmium coatings are vacuum de- 
posited on high strength steels in 
equipment similar to that shown 
here. 


pected te be used for coating auto- 
motive parts, industrial machinery 
and other equipment. 
How parts are coated 

In the cadmium coating technique, 
which is related in principle to the 
vacuum metallizing process, hole- 
free, homogeneous cadmium coatings 
in thicknesses up to 0.001 in. or 
more are applied to metal parts by 
vaporizing cadmium inside an evacu- 
ated chamber and condensing it on 
the parts. This is done by hanging 
a small cadmium staple on tungsten 
wires which are then heated to in- 
candescence by electrical current. 
The heat from the tungsten filaments 
is transferred to the cadmium staples 
which evaporate and then condense 
on the parts. 


Clear Acrylic Resin 
Is Heat Resistant 


A new heat resistant, transparent 
acrylic type thermoplastic resin has 
been developed by J. T. Baker Chem- 
ical Co., Phillipsburg, N. J. The 
resin, called PL-11, is presently be- 
ing field evaluated. Cost of the resin 
will probably be around 80 to 90¢ 
per lb at initial production and much 
lower once production gets going. 
Properties and uses 

Once available, the resin will prob- 
ably find use in automobiles, aircraft, 
optical devices, appliances, lighting 
fixtures and instrument panels. 

The thermoplastic is similar in 
mechanical and optical properties to 
polymethyl methacrylate, but has a 




















.-+ by Swedlow in the manufacture of high temperature 


welded honeycomb core is a major factor in the production 


and performance of advanced aircraft and missiles. 


Swedlow’s new precision automatic machines 
mean thicker, wider and longer blankets of honey- 
comb core with the added features of close 
tolerances, increased production and improved 
deliveries. 

To Manufacturers: Swedlow welded honeycomb 
core means new possibilities in design with the ad- 
vantages of high strength and rigidity-to-weight 
ratios, excellent thermal and fatigue resistance, 
acoustical insulation, vibration damping and cor- 
rosion resistance. 

To Fabricators: Swedlow welded honeycomb core 
means improvements in the arts of machining, braz- 
ing and welding of panels. Swedlow’s quality con- 
trol assures clean, uncontaminated honeycomb core 


with uniform node welds, close tolerances, uniform 
cell sizes and shapes, optimum node widths, flatness 
and bond strengths. 

From Swedlow’s progressive research programs 
in methods and materials will come improved higher 
temperature welded honeycomb cores. Expert tech- 
nical service is available from Swedlow’s applica- 
tions advisory group. 

For full information, contact the Swedlow plant 


SWEDLOW Inc. 


Formerly Swedlow Plastics Company 


Los Angeles 22, California 
Youngstown 9, Ohio 


nearest you, or write 
for technical bulletin 
“High Temperature 
Welded Honeycomb 
Core.’ Please refer to 


Dept. 18. 


For more information, turn to Reader Service card, circle No. 514 





CONDITION 
WET-DRY- 
HOT-COLD? 
SPECIFY: 


4 | 7 SEMI-IMPACT BLACK 


476-A AGITATOR BLACK 


Designed and recommended for the production of components for domestic 
clothes-washers and dishwashers ... such as agitators, pump housings, 
silverware baskets, detergent dispensers, and fittings, as well as other 
applications such as humidifiers, requiring similar operating conditions: 
CORROSION RESISTANCE to effects of detergents, soaps and bleaches. 

IMPACT RESISTANCE to reduce breakage during service should components that 
are handled be inadvertently dropped. (Plenco 417, minimum impact 
strength 0.50 ft. lbs. per in. of notch; Plenco 476-A, a similar but lower cost 
compound, impact strength value 0.39 ft. Ibs. per in. of notch.) 


SURFACE HARDNESS to provide maximum erosion resistance to abrasives. 
DIMENSIONAL STABILITY to effects of elevated temperatures in washing, drying, 
evaporating environments. 


CRACKING RESISTANCE to effects of minute but repeated surface dimensional 
change due to fiber moisture gain and loss and thermo-expansion and 
contraction. Both 417 and 476-A can be depended upon for superior 
cracking resistance to repeated cycling under wet-dry hot-cold conditions. 
Our technical staff is prepared to consult with you at your convenience 
about these Plenco compounds or any other molding materials or problems. 


IF PHENOLICS CAN DO IT 


pienco: 


CAN PROVIDE IT 
already-made or special/y-made 


PLASTICS ENGINEERING 
Sheboygan, Wisconsin 


Serving the plastics industry in the manufacture of high grade phenolic molding compounds, 
industrial resins and coating resins 


For more information, turn to Reader Service card, circle No. 400 
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PROPERTIES OF PL-11 





PHYSICAL PROPERTIES 
Specific Gravity. . 
Water Absorption (24 hr), % 
Flammability, in./min 
Odor 
Taste 
Light Stability. . Very good 


MECHANICAL PROPERTIES 
Impact Strength (notched |zod), ft-Ib/in. . .0.3 
Tensile Strength, psi 9000 
Elongation, %.. 2 
Flexural Strength, psi 
7F 


15,000 
160 F 9500 
220 F 5000 
Flexural Modulus, psi 
7 F 480,000 
100 F 335,000 
220 F 215,000 
Heat Dist Temp (264 psi), F 250 
Rockwell Hardness M103 
Machining Qualities. Very good 
ELECTRICAL PROPERTIES 
Dielectric Constant 
103 Cps 3.00 
10® Cps 3.03 
Dielectric Strength, v/mil 475 
Dissipation Factor 
103 Cps.. 0.028 
10® Cps 0.011 





heat distortion point about 50°F 
higher (250 F at 264 psi). Accord- 
ing to the developer, parts made of 
the material may be immersed in 
boiling water for days without affect- 
ing their water-white transparency. 

PL-11 resin is resistant to dilute 
solutions of most acids and alkalis, 
and to petroleum oils, aliphatic 
hydrocarbons and alcohols. It is not 
resistant to oxidizing acids, ketones, 
esters, and aromatic and halogenated 
hydrocarbons. 


Vinyl-Coated Steel 
Is Wear Resistant 


A new vinyl-metal product with 
good scuff and abrasion resistance 
has been introduced by United States 
Steel Corp., 525 William Penn Place, 
Pittsburgh 30. The company says 
the product is a vinyl-coated sheet 
steel, not a vinyl-metal laminate. 

U. S. Steel produces the material 
by a continuous process in which 
liquid vinyl plastisols are bonded and 
cured directly to sheet steel. The 








When you want ALUMINUM SHEET... 


2 UP TO 


D ’ 
ELIVERED ~ 
re) N Ti ME 


ee gl 


SPECIFICATIONS 


e 
* 


RIGHT FOR 
YOUR 


PROCESSES 


WORTHY oF 
YOUR REPUTATION 


= 


CALL REVERE! 


You can be sure, when you specify or order from Revere, 
that you will get not only fine metal but fine service, includ- 
ing Revere’s cost-saving Technical Advisory Service if 
desired. Revere—now an integrated producer of aluminum 
—can supply you from large modern sheet mills in Baltimore, 
Md., and Chicago, III. 

In addition to aluminum coiled and flat sheet, circles 
and blanks, both plain and embossed, Revere can furnish 
alumirium seamless drawn, welded and extruded tube; 
extruded shapes; forgings; foil; and primary aluminum 
pig and ingot. 


REVERE COPPER AND BRASS 


It pays to do business with the most dependable sources 
of supply—such as Revere, which has been fabricating 
fine non-ferrous metals for more than 150 years. 





| 


r 





Revere Aluminum Coiled and Flat Sheet 
up to 48” wide and up to .125” thick 
Alloys 








3003 
3004 


5005 
5050 

















INCORPORATED 


Founded by Paul Revere in 1801 
230 Park Avenue, New York 17, N. Y. 
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PRESSURE 
TIGHT 


A CASE IN POINT -— This 8 pound Meehanite Metal casting made for 
the Joy Manufacturing Co. by Hamilton Foundry is a fourth stage air com- 
pressor cylinder. Pressures build up to 6,000 p.s.i. and require a high 


strength, pressure tight and wear resisting casting. Alloyed Meehanite® oil 
quenched and tempered, raised Brinell hardness of the cylinder wall to 
275-300, and increased tensile strength to 60,000 p.s.i. Meehanite was 
chosen for this casting because controlled structure and small uniform flake 
graphite produce pressure tight castings of uniform density and strength. 

Meehanite is both an iron—and a controlled process. Through the Mee- 
hanite Process the microstructure and the quantity and form of graphite 
is consistently controlled. This means that a specific type of Meehanite can 
be selected to meet engineered casting requirements. Testing of every 
ladle of molten iron insures that specifications will be met in the casting. 

When new and unusual design problems arise in the selection of metal 
and the casting of parts, you will find that the skill and integrity of your 
foundry is your best insurance that specifications—and delivery schedules 
—will be met. 


GRAY IRON + ALLOYED IRON + MEEHANITE® * DUCTILE (NODULAR) IRON + NI-RESIST * DUCTILE NI-RESIST © NI-HARD 


The Hamilton Foundry & Machine Co., 1551 Lincoln Ave., Hamilioa, Ohio * TW &-7491 
For more information, turn te Reader Service card, circle No. 484 
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Typical parts that can be formed 
from textured vinyl-coated steel. 


vinyl-coated steel is available in 
seven textures, and custom textures 
can be supplied on an exclusive basis. 

A typical price for an 18-gage 
sheet steel coated with 0.010 in. of 
vinyl would be 35¢ per sq ft in 
quantities of 20,000 sq ft. This is 
about 2% times the price of steel. 

Results of a market evaluation 
program indicate the material has 
potential use for automobile interi- 
ors, appliance cabinets, architectural 
products, office fixtures, railroad car 
and bus interiors, and furniture. 
Properties 

Heat resistance—Vinyl-coated steel 
can withstand continuous exposure 
to temperatures up to 160 F without 
loss of color, texture or adhesion. 
The product withstands a tempera- 
ture of 212 F for 2 days, softens 
appreciably at 350 F, and chars at 
temperatures above 400 F. It will 
not, however, support combustion. 
Moisture resistance—Boiling water 
has no effect on vinyl-coated steel 


Inspecting a coil of vinyl-coated 
steel that has just been textured. 
The new product is produced in 
both sheets and coils in gages from 
18 to 28 and in widths up to 52 in. 


For more information, circle No. 528 > 
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impacts... 


Alcoa puts the metal where you want it 


This ‘“‘tree’’ represents six stages in the 
growth of an Alcoa” Impact. Actually the 
flow of metal occurs at a blink of the eye, 
but we’ve shown it in stages, outside the 
die for the sake of clarity. Furthermore, 
the finished piece (which you see on the 
bottom) has no practical use. It has, how- 
ever, practical value. It starts the imagi- 
nation fiddling with a host of design prob- 
lems that involve the joining of several 
spokes to a central hub. For instance, it’s 
not hard to imagine the spoke frame for 
an automobile steering wheel or horn ring 
sitting in its place. If that idea has you 
going, bear in mind that we can make 
round, oval, square and irregular parts 


the same way. Finished parts in many in- 
stances have greater strength than forgings 

with tolerances down to plus or minus 
0.005 in with a smooth, corrosion-re- 
sistant finish of about 125 microinches. A 
clear case of putting the metal where you 
want lit. 

In impacts, as well as forgings, castings, 
extrusions and screw machine parts 
Alcoa puts the metal where you want it. 
A call to Alcoa can mean fewer rejects or 
ingenious design solutions. Start now; 
write for Alcoa Up-To-Daters, a file of 
design tips on Alcoa Engineered Products. 
Aluminum Company of America, 928 
Alcoa Building, Pittsburgh 19, Pa. 


ALCOA 
ALUMINUM, 


ng Drama Watct 
Alcoa Theatre Alternate M 
NBC-TV, and “Alcoa Present 
Every Tuesday, ABC-TV 








QUALIFIES 


as the leading independent 


producer of 
POWDER METAL PARTS 


(over 150,000,000 of them annually) 


We’re told, often enough, that ‘‘There’s a 
difference in dealing with Keystone.” 

In looking over some of the reasons-why, it 
occurs to us that because we were pioneers in 
powder metallurgy, perhaps we do have a special 
kind of perspective about our work. Over and 
beyond the essentials of a sound organization 
and production facilities to meet your require- 
ments for almost any quantity of parts... on 
time, and at low cost . . . we have qualifications 
that are inseparable from the Keystone way of 
doing things. 

One of them is alert interest in your problems 
(we learn more that way). Another: creative 


approach to your designs—which keeps us flexible. 
And one of special importance: objective evaluation 

if application is unsound, we’re frank to say so. 

Perhaps we should conclude with progressiveness. 
Facts are, Keystone was first to produce com- 
mercially powder metal parts of alloy and stain- 
less steels; first in the field to offer lower-than- 
commercial tolerance bearings, and first to provide 
corrosion-resistant finishes on iron powder parts. 

For these and other reasons, a great many 
people turn to Keystone for the powder metal 
parts their businesses require. It’s easily possible 
that you’d enjoy having us work for you, too. 
Write, and let’s talk it over. 


S ( ‘o~ 
po GI & 
MUON cannon COMPANY 


POWDERED METAIL 


ST. MARYS, PA. 


PARTS DIVISION 





after immersion for 5 min. 

Stain resistance—Detergents, acid 
cleaners, nail polish, fruit acids, 
alcoholic beverages, ink, alkaline 
cleaners and conventional die lubri- 
cants have no effect on vinyl-coated 
steel. Iodine, lipstick and acetone 
stain the material. 

Fabrication 

Welding: Projection, stud, spring- 
loaded electrode, magnetic force and 
capacitor discharge -welding © tech- 
niques have been successfully’applied 
to vinyl-coated steel sheets -without 
damaging the vinyl coating. 

Forming: The vinyl-metal. product 
can be sheared, slit, punched, lock 
seamed, stamped, drawn’ and roll 
formed without damage to the coat- 
ing. It can easily withstand elonga- 
tion of 30%. 

Fastening: U. S. Steel says the 
product can be fastened in practic- 
ally as many ways as are used for 
fastening steel. Included are nuts 
and bolts, sheet metal screws, rivets, 
spring clips, steel-to-steel adhesives, 
staples and vinyl-to-vinyl adhesives. 
How product is made 

U. S. Steel Corp.’s. vinyl-coated 
steel is produced as follows: 

1. Cold rolled or galvanized strip 
is cleaned. 

2. Strip is etched by an electro- 
chemical treating process. 

38. A thin film of thermosetting 
adhesive is applied to the strip. 

4, Primer is applied to the reverse 
side of the strip to afford corrosion 
protection. 

5. Adhesive and primer are cured 
in an oven. 

6. A liquid vinyl plastisol is ap- 
plied to the strip in coatings rang- 
ing from 0.008 to 0.020 in. thick and 
heat cured on the steel to produce 
a permanent bond. 

7. The coated strip is textured 
while still hot. 


Oil-Extended Rubbers 


Two new synthetic rubbers ex- 
tended with 50 parts of oil have 
been introduced by Goodyear Tire & 
Rubber Co., Chemical Div., Akron 
16, Ohio. 

Plioflex 1713 is a non-staining, 
non-diseoloring cold rubber extended 
with a naphthenic oil. It provides 


€ For more information, circle No. 515 


Not only 


Maximum flex life 


hs) ¢- Tale mall dart 


dynamic pressure 


High density, non aging 


mle lelaehal-d om Mmoelantolelelare mm Gey-he-tahe-tep! 


Combine optimum chemical inertness of Teflon with unique 
strength and flex life achieved by molding and you have 
the big difference in bellows. Molding gives undamaged 
grain structure ... uniform convolutions that don’t fa- 
tigue and crack. 

Unequalled flex life — Fluoroflex* T, a special compound 
of Teflon, molded into bellows configurations, gives 20 to 
30 times the flex life of bellows ordinarily machined from 
Teflon. 


Work over wider pressure range - Molded bellows main- 
tain full working pressures, even after flexing. 


Corrosion-proof — universally useful with all chemically 
active and corrosive fluids, hot oils, steam, etc. 

Range of styles and sizes: Available with special bellows 
configurations and couplings; also with ductile iron 
flanges, and ASA bolt circles. 

Send for data. Write Dept. 173 RESISTOFLEX CORPORATION, 
Roseland, New Jersey. Other Plants: Burbank, Calif.; 
Dallas, Tex. 


@F luoroflex is a Resistofler trademark, reg., U.S. pat. off. 


@Tefion is DuPont's trademark for TFE Fluorocarbon resins. 


For more information, turn to Reader Service cord, circle No 405 
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save this 
needed 
\ steel cost 


Have you compared the cost per 
foot of the solid stock you may now 
be using with the per foot cost of 
tubing? By designing and building 
with hollow steel tubing to begin 
with instead of solid stock, de- 
signers and engineers have often 
found that a great deal of money 
can be saved. This can also mean 
a tremendous reduction in overall 
unnecessary weight without sacri- 
ficing in the least any needed 
strength or durability. In fact the 
opposite is often true. The use of 
steel tubing can mean reduced cost 
of material and weight with ad- 
equate strength. Standard is anx- 
ious to analyze your mechanical 
requirements and suggest where 
possible how tubing can help your 
specifications take 
shape...at a lower cost. 
FREE: A vitally important 
table comparing the weight sav- 
ings of hollow tubing versus 


solid stock to help you reduce 
steel costs. Write address below. 


STANDARD 


THE STANDARD TUBE COMPANY and 
MICHIGAN STEEL TUBE PRODUCTS DIVISION 
24400 Plymouth Road «+ Detroit 39, Michigan 
Welded statniess tubing and pipe « Welded carbon 
steel mechanical « Botler and Heat Exchanger « Exciu- 
stee rigidized patterns « Special Shapes « Steel Tubing 

Stzes 44° OD to 6° OD ~.028 to 270 wall « Stain- 
less — Sizes: * OD t 4%" OD—.020 ww .187 wall 


BULLETIN 


For more information, circle No. 439 
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light color characteristics and is de- 
signed for use in toys, flooring, 
sporting goods, heels and soles. 

Plioflex 1714C is a staining cold 
rubber extended with a highly aro- 
matic oil. It is designed for use in 
tires and mechanical goods. 


Rhenium Rod, Wire 
Withstand 4500 F 


Commercial production of wrought 
rhenium rod, wire and strip will 
soon be started by Chase Brass & 
Copper Co., 236 Grand St., Water- 
bury 91, Conn. 

Properties and uses 

The metal has a melting point of 
5756 F, surpassed only by tungsten 
and carbon, and, when used in 
thermocouples, can make possible the 
measurement and control of tem- 
peratures up to 4500 F. Though not 
a structural metal, rhenium holds 
great promise as a welding material 
for molybdenum. 

The good electrical properties of 
the metal should make it suitable 
for electrical contacts. Tests show 
that contacts made of rhenium have 
a life expectancy 20 times greater 
than any material currently being 
used in electrical contacts. Rhenium 
contacts have good resistance to 
wear, corrosion, are erosion and 
pitting. 

Rhenium metal, because of its 
good ductility, high purity, high 
temperature strength and good weld- 
ability, should be an excellent ma- 
terial for filaments in electronic 
vacuum tubes. 

How rod, wire, strip are made 

Rhenium rod, wire and strip are 
made by powder metallurgy tech- 
niques in which powder is pressed 


MECHANICAL PROPERTIES OF RHENIUM 





Tensile Strength, psi 
Strip 165,000 
Rod 170,000 
Wire 165,000 
Elongation (in 2 in.), % 
Strip , 10 
Rod 13 
Wire 15 
Vickers Hardness 
Strip 270 
Rod 285 
Wire 250 
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am 2; tons held by one drop of new adhesive 
demonstrates breakthrough in adhesive technology 


Eastman 910 Adhesive opens way to new design approaches 
and faster, more economical assembly-line operations 


Here is a ready-to-use adhesive that sets almost instantly and develops high strength 
bonds in a matter of minutes. Moreover, it requires no heat, pressure or catalyst... 
and forms bonds with virtually all materials. 

Eastman 910 Adhesive comes close to meeting the requirements of an ideal industrial 
adhesive. It is solving assembly problems for manufacturers of jet aircraft ... trophies 
and jewelry... fountain pens... radiation measuring instruments... electronic com- 
ponents... rubber swimming masks...metal and plastic hand tools...and steel-backed 
rubber printing plates. In many cases this remarkable adhesive makes possible innova- 
tions in design previously considered impractical or impossible. 

Look at its many features and see how you can take advantage of the unusual combi- 
nation of properties available in this fast-setting, high-strength adhesive. 


One drop of Eastman 910 Adhesive is 
applied to the end surface of a 2-inch 
diameter steel rod, tapped to receive 
eye bolt. 


<< The steel rod is held against the end of 
a similar steel rod for several seconds. 
The joined rods are then fitted with eye 
bolts and placed between a crane hook 


and lifting harness. 


a 


@ SETS FAST—Makes unbreakable rubber- 
rubber bond in 30 seconds; bonds steel- 
steel firmly in 3 minutes. 

@ VERSATILE—Joins virtually any combi- 
nation of wood, glass, metal, rubber, cork, 
leather, paper, porcelain, gems, minerals 
and most plastics. 

@ HIGH STRENGTH-Steel-steel bonds 
show shear strengths up to 3,800 psi, ten- 
sile strengths up to 4,600 psi, after 24 
hours at room temperature. 

@ EASY TO USE—Thorough cleaning is the 
only surface preparation necessary. It is 
ready to use as supplied, no catalyst or 
mixing necessary. 


@ CURES AT ROOM TEMPERATURE-No heat 
is required to initiate or accelerate set- 
ting. Setting begins immediately upon 
spreading into a thin film. 

@ CONTACT PRESSURE SUFFICIENT-No 
pressure is required beyond that neces- 
sary to maintain good contact between 
surfaces. 

@ LOW SHRINKAGE-There is virtually no 
shrinkage on setting as neither solvent 
nor heat is used. 

®@ GOES FAR—One-pound package contains 
sufficient adhesive for 13- to 14,000 one- 
drop applications to smooth, non-porous 
surfaces. 


Eastman 910 Adhesive offers new opportunities for engineers, experimenters and 
fabricators in both design and production. It is ideal for applications where extreme 
speed of setting is desirable...or where design requirements involve small joining 
surfaces, complex mechanical fasteners or heat-sensitive assemblies. Eastman 910 
Adhesive saves countless man-hours of production time. 

To find out what it can do for you, send five dollars for a trial kit. 

Developed by Eastman Chemical Products, Inc., subsidiary of Eastman Kodak Co., 
Kingsport, Tenn., Eastman 910 Adhesive is distributed world-wide by Eastman Chemi- 
cal Products, Inc., Armstrong Cork Company and by their sales offices and agents. 


Eastman JI0 ADHESIVE 


Send your order for the five dollar trial kit of Eastman 910 Adhesive to: Eastman 
Chemical Products, Inc., Chemicals Division, Dept. E-4, Kingsport, Tenn., or to: Arm- 
strong Cork Company, Industrial Adhesives Division, 9104 Dunbar St., Lancaster, Ra. 


os : . = 


After setting for 30 minutes, the bond 
formed by one drop of Eastman 910 Ad- 
hesive supports a load of 5,000 pounds. 


Send for a trial kit. Each trial kit con- 
tains approximately % ounce Eastman 
910 Adhesive in a polyethylene bottle 
with dispensing spout, instruction sheet 
and material for evaluation tests. 
Price... $5 


CANADA Riberi S. RL LATIN AMERICA 


Bonds almost instantly UNITED STATES 


Eastman Chemical Products, 


Armstrong Cork Canada 


... without 
heat, pressure 
or catalyst 


Wilson Meyer Company 


PUERTO RICO 
A. Oscar Rivera, Inc 


Inc. Limited 

Kingsport, Tennessee Montreal, Quebec 

Toronto, Ontario 
Vancouver, British Columbia 
Winnipeg, Manitoba 


EUROPE 
Etablissements Henri Wovters- 
Bruxelles, S. A. 
Brussels, Belgium 
S. A. Refic 
Mouscron, Belgium 
Kodok, Ltd 
Liverpool, England 
Armstrong Cork Company, 
lid 
London, England 
Ets. Randon & Immoin, 
S.A RL 


San Francisco 


Armstrong Cork Company 


Boston (Needhom Heights) 
Chicago 
Cincinnati 
Cleveland 
Detroit 
Greenville, $.C 
Lancaster, Pao. 
Los Angeles 
New York City 
Philadelphia 

St. Louis 


Son Juan, Puerto Rico Lille (Nord), Fronce 


Michelino (Torino), Italy 
Silonto, Limiteda 

Lisbon, Portugal 
Eich & Cie 

Aarau, Switzerland 
Andre Thovin 

Armstrong Cork Compony 

Zurich, Switzerland 


PACIFIC AREA 

A. G. Davidson 
Melbourne, Victoria, 

Australia 

Williom Hunt & Company 
(International) Inc. 
Hongkong 

The Nissho Company, Ltd. 
Higashiku, Osaka, Japan 

William Hunt & Company 
(International) Inc. 
Taipei, Taiwan 


For more information, turn to Reader Service card, circle No. 473 
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Caborria Lida 
Bogota, Colombia 
Maderera Antonio Perez, S.A. 
Hovana, Cuba 
Rene Crespo B 
Guayaquil, Ecuador 
Rene Crespo B 
Quito, Ecuador 
Juan Loffite 
La Ceiba, Honduras 
Agencia Commercial ¥ 
Textil, S. de R. L. 
Mexico, D. F., Mexico 
William Crosby & Sons, S. A. 
P.O. Box 60 
Miraflores, Lima, Pery 
AFRICA 
Lambert G. Snow 
Johannesburg, Union of 
South Africa 
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WASHINGTON STEEL 
CORPORATION 


4-F Woodland Ave., Washington,Pennsylvania 
For more information, turn to Reader Service card, circle No. 435 
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Measuring sintering temperature of 
rhenium bar: temperature must be 
maintained at 5000 F to produce a 
high density bar. 


into bars, sintered under vacuum, 
then sintered in a hydrogen atmos- 
phere at 5000 F. After sintering, 
bars are cold rolled into rod and 
wire ranging from 0.003 to 0.175 in. 
in dia, and into strip 0.002 in. thick. 
The metal is annealed frequently 
between reductions to insure quality. 


Glass Flake Fillers 
Make Plastics Tough 


Glass flake laminates are stronger; 
stiffer; have higher glass contents 
(up to 85%); and have better 
weather, moisture and vapor resis- 
tance than other glass-plastics lami- 
nates. Glass flake laminates also 
have equal strengths in all direc- 
tions and are truly isotropic in the 
plane of the laminate. 

These are the opinions of A. M. 
Shibley and P. H. Rotschild, of 
Picatinny A’rsenal, who presented 
a paper on glass flake plastics lami- 
nates at a symposium on structural 
plastics. The symposium, held last 
fall in Dayton, Ohio, was jointly 
sponsored by Wright Air Develop- 
ment Center and the University of 
Dayton. 

Fabrication 

In their paper Shibley and Rots- 
child outlined work being done by 
the Army Ordnance Corps _ in 
developing and fabricating high 
strength glass flake laminates. Ex- 
amples of such laminates are glass 
flake-polyester optical parts having 
flexural strengths up to 30,000 psi 
and glass flake-polycarbonate (Lex- 





PERIMETER 
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Any perimeter of any product can be permanently protected 
with STABOND, particularly when corrosive effects must be 
stopped! Here is the dependable protective hypolon coating for 
all surfaces against oxidation, weathering, moisture, oil, gasoline, 
jet fuels, acids and alkalies. Thoroughly tested under many con- 
ditions, STABOND coatings are now applied to hundreds of manu- 
factured products where contact and exposure demand maximum 
protection. 


STABOND T-200 is the versatile hypolon coating for... 
Rubber products Marine & industrial cable 
Rubberized cloth Metal storage tanks 
Flexible fuel cells Tank liners 
Hatch & door cells Outdoor electric conduit 
Rubberized shock mounts Exposed components 
Crash pad cushioning Arctic clothing & equipment 
Rubber hose and couplings Exposed structures 
Interior head liners Hospital equipment 
Rubber gaskets Food processing equipment 


Asouesives WRITE TODAY: Your investigation may uncover an entirely new 


STABOND Coatines dimension in the practical application of STABOND. 
SEALANTS The Freedlander Re- 


MERICAN L4T== search and Development 


Center at Hawthorne, 
PRODUCTS CORPORATION c ae >. available bs 

. research and/or provide 
3341 W. El Segundo Bivd., Hawthorne, Calif. exacting information for 
ORegon 8-5021 « OSborne 6-0141 new STABOND applica- 
A Division of The Dayton Rubber Company tions. 


BRANCHES SAN FRANCISCO, 42 Gough St. * SEATTLE, 2231 5th Ave. * DALLAS, 1300 Crampton St. 


For more information, turn to Reader Service card, circle No. 440 
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Comparative quality tests by one of 
America's leading users of tubing 
proved only Precision Tubing rates ex- 
cellent in all specifications . . . yet 
Precision Tubing costs no more. 

Precision Tubing is unequalled and 
unsurpassed in quality tests of accu- 
racy, temper, straightness and round- 
ness. You are sure of extra quality in 
every size tube at regular mill prices. 
Available in sizes from .010” to 1.125” 
O.D. in copper, brass, aluminum, up to 
5%" O.D. in nickel and nickel alloys, Ni- 
Span "C", phosphor bronze and nickel 
silver. In straight random lengths, coils 
or preformed shapes to specifications. 

Write for catalog and technical 
data to Dept. 9, Precision Tube Com- 
pany, Inc., North Wales, Pa. 


GET THIS NEW 
TUBING DATA 
CATALOG 





PRECISION 
TUBE 


COMPANY 


For more information, circle No. 372 





PROPERTIES OF GLASS FLAKE- 
POLYCARBONATE LAMINATE 





Resin Content, % 

Ult Tensile Strength, psi 

Tensile Modulus, 1000 psi 

Flexural Strength, psi 

Flexural Modulus, 1000 psi 

Notched Izod Impact Strength, ft-Ib/in. 
Heat Distortion Temp, F 

Dielectric Strength, v/mil 





an) parts having flexural strengths 
up to 36,000 psi. Properties of a 
glass flake-polycarbonate laminate 
are given in an accompanying 
table. 

The biggest problem with flake 
laminates seems to be the method 
of fabrication. The present labora- 
tory method is unwieldy and time 
consuming: essentially it is equiv- 
alent to a hand lay-up method, Lami- 
nate properties are entirely depen- 
dent on the technique for treating 
the flake and the subsequent molding 
operation. Flakes must be uniformly 
coated with resin and be free of 
voids or air pockets. In molding, the 





¢ 
..~ ™ A sitihesd 


Painting large steel shapes— 
The picture above shows a recently 
completed conveyorized spray unit 
capable of prime coating over 200 
tons of structural steel shapes a 
day. Now in operation at R. C. 
Mahon Co., 6565 E. 8 Mile Rd., 
Detroit 34, the unit is designed to 
handle structural steel] shapes from 
1 to 200 ft long. It is capable of 
supporting 1200 lb of steel per lineal 
ft, and can process a 52-ton girder, 
130 ft long, in about 30 min—said 
to be about 2% hr less time than 
for conventional stationary methods. 
Mahon engineers say any steel truss 
less than 15 ft high can be put 
through the prime spraying opera- 
tion with ease. 
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SUBSTITUTE 


MEEHANITE CASTINGS ARE MADE ONLY 
BY MEEHANITE FOUNDRIES 


The American Laundry Machinery Co., 

Rochester, N. Y. 

Atlas Foundry Co., Detroit, Mich. 
Banner Iron Works, St. Louis, Mo. 
Barnett Foundry & Machine Co., 

Irvington, N. J. 

Blackmer Pump Co., Grand Rapids, Mich. 

E. W. Bliss Co., Canton and Toledo, Ohio 
and Hastings, Mich. 

Centrifugally Cast Products Div., The 

Shenango Furnace Co., Dover, Ohio 
Compton Foundry, Compton, Calif. 
Continental Gin Co., Birmingham, Ala. 
The Cooper-Bessemer Corp., 

Mt. Vernon, Ohio and Grove City, Pa. 
Crawford & Doherty Foundry Co., 

Portland, Ore. 

Dayton Casting Co., Dayton, Ohio 

Empire Pattern & Foundry Co., Tulsa, Okla. 
and Bonham, Texas 

Florence Pipe Foundry & Machine Co., 

Florence, N. J. 

Fulton Foundry & Machines Co., Inc., 

Cleveland, Ohio 
General Foundry & Mfg. Co., Flint, Mich. 
Georgia Iron Works, Augusta, Ga. 
Greenlee Foundries, Inc., Chicago, Ill. 
The Hamilton Foundry & Machine Co., 

Hamilton, Ohio 
Hardinge Company, Inc., New York, N. Y. 
Hardinge Manufacturing Co., York, Pa. 
Johnstone Foundries, Inc., Grove City, Pa. 
Kanawha Manufacturing Co., 

Charleston, W. Va. 

Kennedy Van Saun Mfg. & Eng. Corp., 

Danville, Pa. 

Koehring Co., Milwaukee, Wis. 
Lincoln Foundry Corp., Los Angeles, Calif. 
Nordberg Manufacturing Co., 

Milwaukee, Wis. and St. Lovis, Mo. 
Palmyra Foundry Co., Inc., Palmyra, N. J. 
The Henry Perkins Co., Bridgewater, Mass. 
Pohiman Foundry Co., Inc., Buffalo, N. Y. 
Rosedale Foundry & Machine Co., 

Pittsburgh, Pa. 

Ross-Meehan Foundries, Chattanooga, Tenn. 
Sonith Foundries of FMC, Indianapolis, Ind. 
Standard Foundry Co., Worcester, Mass. 

The Stearns-Roger Mfg. Co., Denver, Colo. 
Vulcan Foundry Co., Oakland, Calif. 
Washington Iron Works, Seattle, Wash. 
Dorr-Oliver-Long, Ltd., Orillia, Ontario 
Hartley Foundry Div., London Concrete 

Machinery Co., Ltd., Brantford, Ontario 
Otis Elevator Co., Ltd., Hamilton, Ontario 


WRITE FOR 
YOUR FREE 
SINGLE COPY 


Bulletin 23 — “Meehanite® — The Metal For 
Permanent Molds.” 


Write today to Meehanite Metal 
Corporation, Department 3C, 
714 North Avenue, New Ro- 
chelle, New York. 


MEEHANITE® 


For more information, circle No. 424 
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This permanent mold for making 650 Ibs. alurninum castings may well be 
the largest ever made. Cast in type GA, Meehanite metal by Fulton Found- 
ry & Machine Co., Inc. of Cleveland, Ohio, it weighs 25-tons assembled. 
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Meehanite permanent molds offer resistance to heat 
checking and distortion from thermal shock. 


Premature cracking or disintegra- 
tion of surface is a serious problem 
to the users of permanent molds. 
Severe service conditions demand 
the selection of a metal with a dense 
close-grained structure which main- 
tains dimensional accuracy and re- 
sists the disastrous effects of ther- 
mal shock. 


Meehanite metal has the ability to 
more than meet these requirements 
and is used extensively for perma- 
nent molds in the production of 
both ferrous and non ferrous cast- 
ings, glass, plastics and other mate- 
rials. The huge mold illustrated is 
proof of the confidence placed in 
Meehanite.® 


MEEHANITE BRIDGES THE GAP BETWEEN CAST IRON AND STEEL 


The chief advantage of a Meehanite 
mold is consistent uniformity of 
structure throughout the casting. 
Meehanite’s dense, stabilized struc- 
ture resists thermal shock, insures 
freedom from distortion and dimen- 
sional changes. Easily machined, it 
provides the smooth, highly pol- 
ished surface so essential to good 
finish and long production life. 
Meehanite molds can be cast close- 
ly to shape to reduce machining 
operations. Also, they may be heat 
treated or flame hardened where 
high hardness is required. 

Write for free literature: Bulletin 
23 — “Meehanite® — The Metal 
For Permanent Molds.” 


T he block on the right reveals what hap- 
pens when an ordinary permanent mold 
material is suddenly heated and cooled. 
The Meehanite block on the lett, given 
same test, shows complete freedom from 
surface cracking. 





® 


MEEHANITE METAL 





MEEHANITE METAL CORPORATION, 





NEW ROCHELLE, 


NEW YORK 





Tailored R/M Stay-BOND Adhesives 


speed and simplify your production, cut your costs 


Sealing hundreds of wires with an 
R/M encapsulating compound. 


Bonding rubber seals to 
rotating water gate valves. 


Resin-treated paper bonded to metal 
saves weight in this honeycomb. 


For these and 1001 other appli- 
cations, new R/M Ray-BOND adhe- 
sives can be tailored to your needs 


Adhesive bonding offers you many 
advantages. Because it eliminates 
rivets and other fasteners, your pro- 
duction costs are reduced and many 
assemblies otherwise difficult or im- 
possible can be done with ease. With 
Ray-BOND adhesives, you can join 
dissimilar materials. Where un- 
usually high or low temperatures 
constitute a problem, adhesive bond- 
ing frequently furnishes the ideal 
solution. It provides better heat con- 
ductivity, seals gaps and voids in 
metal products, and increases the 
life of friction members. 

Ray-BOND Adhesives have 
proved themselves in a great variety 
of applications, and on productsrang- 
ing from sewer pipes to snow trains, 
from ribbons to tool tips, from sub- 
marines to aircraft. They have been 
chosen because they resist tempera- 
tures as low as -80°F or as high 
as 700°F. 

Raybestos-Manhattan offers you 
the benefit of more than 20 years of 
experience and pioneering in the 
production of bonded assemblies and 
the manufacture of adhesives and 
coatings. Feel free to call on R/M 
engineers for their help. 





Bonding vinyl! jacket and steel glandin cable 
—protecting against moisture and corrosion. 
a 


wr ae 
. “, Vy} 


Me ‘tage 


Bonding brake linings for sub-zero 
operation in snow train. 


Making weatherproof bond 
between sealer strip and car door. 


RAYBESTOS-MANHATTAN, INC. 


ADHESIVES DEPARTMENT: Bridgeport, Conn. 


FACTORIES: Bridgeport, Conn 


Chicago 31 «+ ODetroit2 «+ Cleveland 16 


Los Angeles 58 


Manheim, Pa.; Passaic, N.J.; No. Charleston, S.C.; Crawfordsville, ind.; Neenah, Wis.; Paramount, Calif. 


Raybestos- Manhattan (Canada) Limited, Peterborough, Ontario, Canada 


RAYBESTOS-MANHATTAN, INC., Industrial Adhesives « Brake Linings « Brake Blocks « Clutch Facings « Industrial Rubber « Engineered Plastics « Sintered Metal Products 
Rubber Covered Equipment « Asbestos Textiles ¢ Laundry Pads and Covers « Packings « Abrasive and Diamond Wheels « Bowling Balls 


For more information, turn to Reader Service Card, circle No. 378 
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treated flakes must be uniformly 
distributed and laid flat in the mold. 

Because of these limitations in 
processing and molding, Shibley and 
Rotschild recommend that a suitable 
method be developed for treating 
flake with resin; one which can be 
readily adapted to production tech- 
niques and which will lead to a suit- 
able molding compound. Such a 
processing step should simplify and 
improve the molding step. 


Air Hardening Steel 
for Tools and Dies 


A new air hardening alloy tool and 
die steel is said to combine the 
safety and minimum size change of 
air hardening tool steels with the 
low cost, good machining character- 
istics and low temperature heat 
treatment of oil hardening tool steels. 

Called Lo-Air, the material is 
available from Universal-Cyclops 
Steel Corp., Bridgeville, Pa. in the 
form of squares, rounds, flats and 
billets. The material is suitable for 
blanking, forming, coining and trim- 
ming of dies, punches, shear blades, 
spindles, mandrels and _ stripper 
plates. 

According to the developer, the 
new alloy has better machinability 
than other widely used types of cold 
work tool and die steels. Tests show 
the alloy has a fatigue strength of 
145,000 psi after 1 x 10® cycles and 
120,000 psi after 100 x 10° cycles. 
AISI-O1 oil hardening die steel has 
a fatigue strength of 100,000 psi 
after 1 x 10® cycles and 95,000 psi 
after 100 x 10® cycles. 

Heat treatment 

Forging—Lo-Air tool steel should 
be forged at a temperature of ap- 
proximately 2025 F; during forging, 
parts should not be allowed to cool 
below 1650 F. 

Annealing—Best way to anneal 


MECHANICAL PROPERTIES OF LO-AIR* 





Yield Strength, psi 

Tensile Strength, psi 

Elongation, % 

Reduction in Area, % 

Static Bend, psi... .. ... 660,000 
Charpy Impact Str{(unnotched), ft-lb 

Rockwell Hardness 


aAir cooled from 1550 F and double tempered 
4 hr at 600F. 








are tightly interlocked into easily- 
handled blanket form by a novel 





| 
| 
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| 
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These new reinforcing blankets 


MTS #, “BLANKET USES”! 
Troytuf 


DACRON* and ORLON™ 


* DuPont trademark 














FOR EXAMPLE: Troytuf Dacron and fiberglass 
in this surgical instrument tray made by Molded 
Fiberglass Tray Co., Linesville, Pa., offer abra- 
sion and stain resistance; enable tray to with- 
stand autoclaving. 


TROYTUF’S BIG BENEFITS: 
Higher abrasion resistance than glass 
Better resistance to corrosive mineral acids 
Excellent electrical properties—even when 


TROYTUF DACRON AND ORLON 
BLANKETS are extra-tough, light- 
weight reinforcing materials, spe- 
cially suited to molding and lami- 
nating. They differ from most re- 
inforcing media in that the fibres 
wet 

Exceptional weatherability (Troytuf Orlon) 
A safer material for food, drug-handling 
machinery and containers 

Smoother, better-looking finish 

Low moisture absorption 

More uniform fiber loading—no resin-rich 
corners 


REINFORCING 
roytuf=~~ 


NIAGARA 100 MESH © 


HYDROGEN REDUCED IRON POWDER 


Is The Answer To Your Dimensional Growth Problems 


This table shows the high tensile strength 
obtainable for iron-copper-structural parts: 


needle-punching operation. 
Important: In some applications it 
is even possible to maintain most 
of the properties and advantages of 
Troytuf blankets, while using them 
only as veils and/or overlays. 


Why not write us your laminat- 
ing problem. We'll be happy 
to send you full details and 
samples for experimental mold- 
Troy Blanket Mills, 200 
Madison Avenue, New York 16, 
N. Y. 








Dimensional | 
Change From 
Tool Size 


Tensile 
Strength 


Copper Sintered 


Content 





%,/ inch 
—0.25 | 
—0.10 
+0.20 
+0.30 
—0.01 


Sintering 
Conditions y 4 


0 


| 
| GRM/cc | 
TEMP: 2050°F 
| 
| 


p.s.i. 
18000 
27000 
36000 
40000 


42000 








TIME: 45 Mins. 3 
ATMOS: Hydrogen 4 

















10 














In addition to these properties NIAGARA IRON offers you: 
GOOD MOLDING CHARACTERISTICS @ HIGH PHYSICAL PROPERTIES 
DEPENDABLE UNIFORMITY OF SHIPMENTS 


For information & technical data write: 


PYRON CORPORA TION Box E, LaSalle Sta., Niagara Falls, N.Y. 


For more information, turn to Reader Service card, circle No. 423 
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SPECIAL NAILS RIVETS SCREWS 
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MIBISSIIAI SIV a — 


1850 
. Westbury, 
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mY 


SPECIAL NAILS RIVETS SCREWS 


Long Island, New York 


MANUFACTURERS 
SINCE 


P. O. Box 2174 
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Diameters from .031” to .250”: 
lengths to 1%” for hinging... 


locating .. 

















For more information, circle No. 468 


COMPOSITION OF LO-AIR, % 





Carbon 

Manganese 

Silicon 

Chromium 

Molybdenum 1.35 
Iron 94.65 





the steel is in a controlled atmos- 
phere furnace. 

Stress relieving—Machining strains 
can be eliminated by stress relieving 
% hr at 1200-1250 F. 

Hardening—Preheating is gener- 
ally not necessary, but if used should 
be carried out in the range of 1200 
to 1250 F. Parts should be placed 
in a furnace operating with a slightly 
oxidizing atmosphere at 1525-1600 F; 
allowed to come naturally to the 
temperature of the furnace; and 
aged for 20 min. 

Tempering—A single temper is 
usually all that is required, with 
tempering carried out in the range 
of 300 to 1000 F. 


Glass Pipe Insulation 
Usable up to 350 F 


A rigid cellular glass pipe insula- 
tion has been developed for use over 
a temperature range of 35 to 350 F. 
According to the developer, the di- 
mensionally stable pipe insulation 
costs about the same as other com- 
mercial pipe insulations. 

The new material, called Foamglas 
Stay-Dry, is a product of Pittsburgh 
Corning Corp., 1 Gateway Center, 
Pittsburgh 22. Ease and speed of 
installation are two of the principal 
features of the new pipe covering, 
according to company engineers. The 





Installing a new cellular glass insu- 
lation around a pipe. 
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PLAST-IRON 
POWDERS 


REPLACE WITH 
B-280 


Standard 80 Mesh 
Iron Powder 


Improve With 
B-281 
Phos Enriched 
80 Mesh Iron Powder 


Economize With 
B-270 
35 Mesh Iron Powder 


Send for Technical Data 
and Working Sample 


ts 
PLASTIC 
METALS 


For more information, circle No. 416 











Mechanical interlocking alone is used to 
join Dacron,* Orlon* and other synthetic 
fibers used in new TROYFELT non-woven 
fabrics. (*DuPont tradenames) 


INTRODUCING ' TROYFELT 


a versatile new family of synthetic felts 


made without chemical binders 





Where can you use these amazing new felts? 
Field-tested and proved for more than two 
years, these are typical reports: 

A FILTER MAKER reports TROYFELT 
outperforming wool felts 7 to 1 in filtering 
highly abrasive Taconite ore. 


AN ELECTRONICS firm finds TRoyFELT 
a superior packing because it stays resilient 
at high and low temperatures. 


A CUTLERY MAKER uses TroyYFeELT to 
polish stainless ware... finds its smooth 
surface gives higher luster, lasts longer. 


. . window makers use it as an impervious 
life-time seal . . . shoe makers because it 
lasts longer as a padding . . . gasket makers 
because it die cuts without ravelling . . . it’s 
also used as wadding in cartridges ... as a 
vibration isolator. 


WHAT IS TROYFELT? 


. basically, TROYFELT is a non-woven syn- 
thetic felt. It is available in Dacron, in Orlon, 
and in other synthetics. Unlike other non- 
wovens it has no chemical binders . . . the indi- 
vidual fibers are joined mechanically. Thus it 
is a softer material, a better insulator, a better 


filter, a better packing, padding and wick. 
And yet TROYFELT offers all the long-lived 
properties of the synthetics: a marked resistance 
to chemical attack, heat, abrasion and wear! 
Want all the facts? Just circle the number 
below on this magazine’s handy reply card. 


- by the pioneers in non-woven synthetic felts 


INDUSTRIAL PRODUCTS DIVISION « TROY BLANKET MILLS 


200 Madison Avenue + New York 16, New York 


For more information, turn to Reader Service card, circle No. 410 
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1200°F 


1100°F 


1000°F 


HIGH-TEMPERATURE GRAPHITE 


172 « 


A NOTABLE NEW 


for mechanical uses 


When mechanical applications call for a material having low 
friction and low wear rates at temperatures where ordinary 
graphite and even many metals fail, Stackpole Grade 469 high- 
temperature graphite may well be the answer. Typical applica- 
tions include extensive use as main bearing oil seals on turbo- 
prop engines and as bearing inserts in turbine blade pitch 
adjusting mechanisms. 

A special treatment that inhibits oxidation assures maximum 
performance between 1000° and 1200° F. and will not “bleed 
out.” The material is also good at lower temperatures. 

Grade 469 is self-lubricating, will not seize or fuse and is 
unaffected by most chemicals and gases. Transverse strength 
is better than average. It is supplied in blanks or finished pieces 
or as bearings press-fitted into stainless steel housings. 

Hundreds of other low-cost Stackpole carbon and graphite 
materials are likewise available. Send details of your applica- 
tion for suitable grade recommendation. 


STACKPOLE CARBON CO., St. Marys, Pa. 


STACKPOLE 


BRUSHES for al! rotating electrical equipment « COMPOSITION ELECTRICAL 
CONTACTS «+ BEARINGS «+ SEAL RINGS « VOLTAGE REGULATOR DISCS 
MOLDS & DIES « FRICTION SEGMENTS «+ CORROSION CONTROL RODS 
HEATING ELEMENTS « CHEMICAL ANODES « BRAZING BOATS « WELDING 
CARBONS . . . and many other carbon, graphite and metal powder products 


For more information, turn to Reader Service card, circle No. 401 
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insulation opens lengthwise and fits 
around the pipe; it can be installed 
before or after hanging the pipe. 

The insulation is recommended for 
ice water lines, low pressure steam 
lines, hot water lines, chilled water 
lines and similar commercial piping 
installations. It is supplied in thick- 
nesses of 1 and 1% in. 


Nonstrategic Alloys 
Are Strong at 1200 F 


A series of iron-aluminum-manga- 
nese alloys combines lightweight and 
good cold workability with high tem- 
perature strength and good oxida- 
tion resistance. The materials, which 
contain no strategic alloying ele- 
ments, are said to keep their strength 
at temperatures above 1200 F. 

Expected to find use in aircraft, 
missiles and automobiles, the alloys 
are currently being evaluated by 
National Research Corp., 70 Memo- 
rial Dr., Cambridge 42, Mass. Tests 
to date show the materials have the 
following characteristics: 

1. The materials are austenitic in 
structure and are about 15% lighter 
than carbon or 18-8 stainless steels, 
and 20 to 25% lighter than cobalt 
and nickel-base alloys. 

2. Strain aging by heat treatment 
after cold working improves strength 
of the alloys after forming. Chro- 
mium-nickel austenitic stainless steels 
normally soften and lose strength 
if heated after cold working. 

3. The alloys have good oxidation 
resistance at temperatures up to 
1500 F. 

4. Cold working properties of the 
iron-aluminum-manganese alloys ap- 
proximate those of 18-8 stainless 
steel and permit cold forming by 
bending, rolling, swaging, drawing, 
stamping and similar operations. 

5. Machinability is similar to that 
of type 304 stainless steel. 


TFE-Treated Metal 
Is Wear Resistant 


Flat and curved metal parts are 
now being vacuum impregnated with 
TFE resin to make them self-lubri- 
cating. The TFE impregnant is said 
to eliminate wear and to reduce 








HOW TO SOLVE 
ELECTRICAL DESIGN PROBLEMS 


WITH 


{e\ SILICONE IDEAS 


Silicone Rubber Insulated Lead Wire Takes The Weak 
Link Out Of Class B Equipment 


The weak point in Class B motors, generators and transformers 
is often the lead wire. At little or no extra cost, this potential 
failure point can be eliminated by silicone rubber insulated lead 
wire, standard for high temperature operation. Silicone rubber 
upgrades the performance and sales features of Class B equip- 
ment, provides a safety margin for overloads. 


Silicone rubber Qrgonie vebher 


Plastic 


Cost economies are possible, too. You can standardize on one 
type of lead wire for both Class B and Class H equipment. 
Equipment can be baked with lead wires already attached, saving 
an extra operation. Check into all the advantages of silicone 
rubber for Class B use: high-temperature resistance, moisture 
resistance, low temperature flexibility, stripping ease and others. 


Samples of lead wire flexed after heat aging. Organic rubber and 
plastic (PVC} insutetions aged for 48 hours ot 150 C, silicone rubber in 


sylation aged 1,400 hours at 210 C 
: 


New RTV Silicone Rubber Cures Without Heat, Does 

Not Shrink, Forms No Voids 

Here is a brand new potting and encapsulating material that 

is easy to apply, cures at room temperatures and has outstand 

ing heat resistance. Tough and elastic, G.E.’s new RTV room 

temperature vulcanizing compounds are stable up to 600°F, 

have excellent electrical properties. Viscosities vary from very 

pourable to spreadable. Can be applied by dipping, pressure 

gun, pouring or spreading. 

RTV is quickly prepared for use, cures in any time you select it } 

up to 48 hours. 100% silicone solids (solvent free), it cures ; i! Pes 
without shrinking or forming voids. Flows easily into compli- 2 hee A 
cated shapes. Write for technical data. Samples available for Soe fe erg sie By 
evaluation—just give us a brief description of your application. Cutaway of RTV encapsulation. Cures without voids, can also be used for 
molding, filling, ‘sealing, caulking 








Comparative Properties Silicone X Silicone Y 
New Silicone Varnish Is Easier To Apply, Protects 


Over Wider Temperature Range 


Penetration & wetting# Excellent Good Good SR-155, General Electric’s new. silicone varnish, is a Class H 
insulating material which offers superior performance from 
Low temperature 65°C to over 200°C. It will not craze or crack at sub-zero 
craze resistance Excellent Fair Excellent temperatures. 

: Because it easily handles excessive emergency loads, SR-155 in- 
High temperature creases the reliability of electrical equipment. Since it is suit- 
stability Excellent Excellent § Excellent able over a wide temperature range this one varnish can take 
the place of two or more, so manufacturing procedures and 
Excellent Excellent Fair inventory can be simplified. Its smooth, glossy finish improves 
appearance. SR-155 penetrates deeper than other resins, “wets 
out” well and will not bubble. Write for application information. 








Overcoating 


Blister free Excellent Excellent § Excellent 




















-_--------_— 


Chart compares essential properties of General Electric SR-155 varnish with Section D11B4, Silicone Products Dept., General Electric Co., Waterford, N. Y. 
other silicone varnishes | Please send me further data on [ SILICONE RTV RUBBER 
(] SILICONE RUBBER WIRE INSULATION [_] SILICONE VARNISH 


Send for more information. 
Name 
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Silicone Products Department, Waterford, New York ceniity Gitta commen 
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PY4 seal rings 

with highest efficiency 
in this rotary pressure 
joint carrying steam- 
condensate. 


Mechanical seals with 
Morganite PY4 noses pro- 








= 


SEALS 





Application tested for 
all sealing requirements 


Service-proven 
on toughest assignments 


LINK PY4 GRADE of self-lubricating 
MORGANITE is the engineer-preferred 
seal material for every application where 
premium performance is a “must.” Actual 
service records compiled on PY4 Seals in 
all types of rigorous service, prove that 
this super-rugged material can take 
punishment! PY4 Seals function with 
highest efficiency in the presence of 
grease, searching liquids, corrosives, high 
pressures and high temperature. Install 
Morganite LINK PY4 for longer seal life 
... reduce down-time and save on seal re- 
placement costs. 


AVAILABLE WORLDWIDE—Send drawings 
and operating data for a recommendation 
on your specific seal requirements. 


FOR OVER HALF A CENTURY... 





TFE-impregnated part has good 
wear resistance. 


costly replacement of moving metal 
parts. The impregnation process was 
developed by Western Sealant Co., 
Div. of Consolidated American Serv- 
ices, Inc., 9999 W. Jefferson Blvd., 
Culver City, Calif. 

According to the developer, TFE 
is integrally bonded into the metal 
with the process. The TFE resin 
does not bleed out of parts under 
friction, heat and pressure. 


Large Extruded Pipe 
Made of Polyethylene 


A high density polyethylene pipe 
compound previously discussed in 
this magazine (M/DE, Sept ’57, p 
168) is now being extruded into 
large diameter pipe by a new extru- 
sion technique, details of which have 
not been revealed by the company. 
The large diameter pipe can be made 
in any length and can be securely 
joined by flanging. It is commer- 
cially available from Carlon Prod- 
ucts Corp., Aurora, Ohio. 

The high density compound, de- 
veloped by Allied Chemical Corp., 61 
Broadway, New York 6 and called 
A-C polyethylene pipe compound, 
cannot be extruded by ordinary 
methods because of its high melt 
viscosity. 

Test data from Allied Chemical’s 
research laboratory show pipe made 


vide an extra measure of 
dependability in this stuf- 
fing box assembly. 


| 
| 


:_ INCORPORATED) 


3324 48th Avenue, Long Island City 1, New York | 


In Canada: Morganite Carbon Products Ltd., Toronto 


Manufacturers of Fine Carbon Graphite Products including 
Mechanical Carbons, Motor and Generator Brushes, Carbon 
Piles, Current Collectors and Electrical Contacts... 
Distributors of 99.7% Pure Alz0; Tubes and Crucibies 





DON’T MISS AN ISSUE — Changing 
your address? If so, please let us 
know two months in advance. With 
such notice, which we need for effi- 
cient operation, we will do our best 
to see that you don't miss an issue. 
Be sure to include your new postal 
zone number. 


Teaot 
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Making case-hardened balls 
from cold-heading wire 


Changing a length of straight steel wire into a precision-finished 
bearing ball might seem like fitting a square peg into a round hole. 
Yet that’s the way case-hardened balls are made, and with the 
proper type of Bethlehem ball-quality wire the results are grat- 
ifying indeed. 

The trick really lies in producing the right wire for this severe 
heading operation, along with the dry grinding, hardening, 
tumbling, and finishing steps that follow. Bethlehem cold-heading 
quality wire passes these tests with flying colors. 

In fact, Bethlehem wire has performed consistently for a wide 
variety of cold-headed parts, from rivets and screws to compli- 
cated custom-headed items. You can depend on Bethlehem wire 
to be uniform in quality, temper, and finish. Most important, you 
can count on Bethlehem to furnish the right steel wire for your 
job. Let us know if we can help you with any wire problem 
you may have. Just call our nearest district sales office. 


BETHLEHEM STEEL COMPANY 
BETHLEHEM, PA. 


On the Pacific Coast Bethlehem products are sold by 
Bethlehem Pacific Coast Steel Corporation 
Export distributor: Bethlehem Steel Export Corporation 


Steps in making a case-hardened ball: 
1. Wire cut to size. 2. Cold-head. 3. Grind. 


4. Harden and Tumble. 5. Finish. 7 ihe sag 
THUEHE 
BETHLEHEM STEEL @icu 


For more information, turn to Reader Service card, circle No. 552 





Available: A VALUABLE ADDITION 
TO YOUR DESIGN TEAM... 


R/M’s TEFLON™ KNOW-HOW 


Are you now using—or do you plan to 
use—“Teflon parts in a product? If so, 
it will pay you to take advantage of 
R/M’s complete “Teflon” service —a 
wide range of standard sizes and 
shapes; ample facilities for extruding, 
molding and machining “Teflon” and 
producing bondable “Teflon;” and a 
comprehensive fund of “Teflon” know- 
how ... a thorough understanding of 
its unique properties and extensive ex- 
perience in its application 

R/M engineers have been conduct- 


ing research into the uses of “Teflon” 
ever since its introduction. Working 
with designers such as yourself, they 
have helped simplify parts without 
sacrificing performance helped 
bring about savings through more effi- 
cient production methods. . . or helped 
minimize custom fabrication through 

the use of a stock size and shape. 
This valuable know-how is readily 
available to you. Simply contact your 
nearest R/M district office or write 
Plastic Products Division, Manheim, Pa. 
*A Du Pont trademark 


RAYBESTOS-MANHATTAN, INC. 


PLASTIC PRODUCTS DIVISION FACTORIES: MANHEIM, PA.; PARAMOUNT, CALIF. 


Contact your nearest R/M district office listed below for more information or 
write to Plastic Products Division, Raybestcs-Manhattan, Inc., Manheim, Pa 
BIRMINGHAM | @ CHICAGO 31 « CLEVELAND 16 & DALLAS 26 « DENVER 16 © DETROIT 2 « HOUSTON | 
LOS ANGELES 58 «¢ MINNEAPOLIS 16 © WEW ORLEANS 17 « PASSAIC © PHILADELPHIA 3 
PITTSBURGH 22 @ SAN FRANCISCO S «© SEATTLE 4 «© PETERBOROUGH, ONTARIO, CANADA 
RAYBESTOS-MANHATTAN, INC., Engineered Plastics « Asbestos Textiles « Mechanical Packings « Industrial Rubber 


Sintered Metal Products « Rubber Covered Equipment 
Laundry Pads and Covers 


Brake Blocks « Clutch Facings 


e Abrasive and Diamond Wheels « ‘rake Linings 
Industrial Adhesives * Bowling Balls 


For more information, turn to Reader Service card, circle No. 430 
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. ae 
Allied ‘Chemical Gore. 
Plastics pipe extruded from high 
density polyethylene is said to com- 
pete in price with steel, cast iron 


ceramic and fiber pipes. 


of the compound has a useful life 
expectancy of 50 years. In addition, 
investigation shows no _ cracking, 
slitting or pinholing in the pipe. In 
a typical test the pipe was cycled 
90,000 times to three times normal 
pressure for 1 sec out of every 10 
with no deterioration. 


Pure Chromium Made 
by Electrodeposition 


Recent research by F. E. Block, 
P. C. Good and G. Asai of the Bureau 
of Mines, Albany, Ore., indicates 
that high purity chromium metal 
can be prepared conveniently by 
electrodeposition. Electrolytic chro- 
mium has tensile properties compar- 
able to those of chromium made by 
refining commercial grade material. 

The work of Block, Good and Asai, 
reported in the Jan ’59 issue of the 
Journal of the Electrochemical So- 
ciety, consisted of using a high tem- 
perature chromic acid bath operated 
at high current densities to yield 
thick deposits of low-oxygen chro- 
mium. 


Series of Silicone Oils 
for Electrical Uses 


A series of electrical-grade sili- 
cone fluids has been developed. 
Designated SF-97, the fluids are 
supplied in. viscosities of 50, 100 
and 1000 centistokes. They are now 
commercially available from General 








THIS IS GLASS 


A BULLETIN OF PRACTICAL NEW IDEAS 


HOW TO TAKE A SNAPSHOT 
OF A SATELLITE IN FLIGHT 


If snapshooting satellites is on your agen- 
da, contact either Boller & Chivens/- 
Joseph Nunn, South Pasadena, Califor- 
nia}. or the Perkin-Elmer Corporation, 
Norwalk, Connecticut. 

In collaboration, these two firms make 
just what space photographers need. It’s 
called the IGY Satellite Tracking Cam- 
era. And, of necessity,, it's somewhat 
larger than the cameras most of you are 
accustomed to using. Like this. 


Twelve of these cameras are now in use 
around the world. Each is designed to, 
first,’ take a picture when fixed on ‘and 
following the satellite:.This;renders the 
subjects as a point against a background 
of‘streaks from’the brightest stars. Then a 
second exposure is taken With the camera 
fixed on and moving with the stars. This 
provides the reference for determining 
the satellite’s location. 

And us? We provide the mirror blanks 
for Perkin-Elmer, who in turn handle the 
complete optical system. (The West Coast 
firm provides. mechanical components 
and does the assembling.) The blanks we 
furnish are 3134” in diameter and 7” 
thick. They are made from glass No. 
7160, the very same glass used in casting 
the now-famous, 20-ton, 200” disc for the 
Mt. Palomar Observatory. 

The big advantage in using this par- 
ticular glass is its very low linear co- 
efficient of expansion—23 x 107 per ° C. 
Low expansion means a minimum of dis- 
tortion, a much-appreciated contribution 
in the complex optics called for in taking 
pictures of satellites. 

These king-sized mirrors lead us quite 
naturally to remind you that Corning can 
do almost anything with glass. Find out for 
yourself. Get a copy of ““This Is Glass.” 
Use the coupon for quick service. 


For more 


NEW GIANT GLASS FLASK 
FOR THE IN-BETWEEN TASK 


What intrigues the man in the picture is 
the size of the crystal clear vessel he is ex- 
amining. 

His interest is justified because as far as 
we know this is the drggest all-glass reac- 
tion flask on the market. It’s new; it 
measures 18 inches in OD and stands 26 
inches high. Capacity is 20 gallons. 

We provide this size—along with 5 and 
10-gallon versions—for people (maybe 
you) who need to fill the gap between lab 
and pilot plant. 

You also can get all the trimmings 
Like the five-opening all-glass cover that’s 
visible behind the flask. Such covers can 
be had with pipe flanges, $, or socket 
joints. Accessories include inlet tubes, 
condensers, blind caps, clamps and ther- 
mometer wells. Need one? Just write for 
details. 

This outsized glassware is all made 
from Pyrex brand glass No. 7740—a glass 
that performs admirably because of the 
virtues detailed elsewhere on this page. 

Which brings us to 
this diminutive and 
relatively intricate 
container known as a 
Warburg flask. It’s 
quite commonplace to 
biochemists who use it 
for measurement of cell 
respiration and tissue 


CORNING MEANS 


dl CORNING GLASS WORKS 50 Crystal Street, Corning, N.Y. 


Please send me; [] “This Is Glass'’; [] Drainline Manual, PE-30; [[] Design 


Manual! IZ-1: [] Info on Reaction Flasks 


RESEARCH 1 N 


FROM CORNING 


metabolism. It’s also a stock item with us. 

We call the big ones and the little ones 
both to your attention because it points up 
the fact that size or shape is a considera- 
tion—not a limitation—to the skilled 
glassworkers at Corning. 

Investigate by tossing us any one ol 
your tough problems. We'll. look for a 
glass answer and let you know soon what 
we can do. 


PLUMBING FOR POSTERITY 


An increasingly popular fixture in labs, 
hospitals, schools, chem plants, and photo- 
engraving shops is the glass drainline. 

With good reason. Glass drainlines are 
fashioned from Pyrex brand glass No. 
7740. 

This is the glass that ends your worries 
about corrosion. For example, if you were 
disposing of waste hot hydrochloric acid, 
your Pyrex pipe would still be around at 
the end of 200 years. 

And glass is smooth; very little chance 
for block-up in the pipe. If such does 
occur, however, you can spot the exact 
point and take corrective action, without 
having to take down the whole system. 

In fact, almost anything made from 
Pyrex brand glass No. 7740 will be 
around for quite a while because this glass 
is able to cope with thermal shock and 
physical knocks, too. 

Available in many forms—tubing, rod, 
pipe, plate, and all kinds of shapes. 

Fill in the gaps in your files with these 
basic references: PE-30, all about glass 
drainlines; IZ-1, design considerations in 
glass. Any or all, free. Use the coupon. 
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HOW TO BEAT THE HEAT 


for strong high alloy 
requirements in the 
1,800° to 2,300 F range! 


PROPERTIES OF SF-97 FLUIDS 





PHYSICAL PROPERTIES 
Specific Gravity... . 0.964 
Flash Point, F 559 
Pour Point, F........ —67 
Viscosity-Temp Coef 0.586 
ELECTRICAL PROPERTIES 
Dielectric Strength, v/mil ov eee 
Dielectric Constant (105 cps) ’ 2.75 
Dissipation Factor (105 cps) 0.001 
Volume Resistivity, ohm-cm. . 1 x 10% 





Electric Co., Silicone Products Dept., 
D U RA LOY : ; Waterford, N. Y. 
According to GE, the electrical- 


grade fluids are designed for use in 
capacitors, pulse transformers, spe- 
cialty transformers, airborne and 
land-based radar equipment, and 
television circuit components. 


CaS tin J al loy Polyester Paint Cures 


to Tile-Like Finish 
Duraloy “HOM” isa special high nickel, 
alloy developed to produce castings A polyester coating, described as 
that meet high temperature | a thermosetting, self-baking mate- 
requirements, especially when castings rial, cures to a tile-like finish on 


are subject to oxidizing atmospheres. concrete, plaster, wallboard, wood 
and metal. Called Glid-Tile, the 


coating is available from Glidden 
Co., 11004 Madison Ave., Cleveland 
2, Ohio. 

The cured coating withstands 
acids, solvents, alkalis and hot water, 
= and is impact and abrasion resist- 
| ant. According to the producer, the 
coating can be cleaned with strong 
detergents without damage. 





‘Covered by U.S. Patents 


















































Epoxy Adhesive Bonds 
2200 00 1800 1900 2000 
Es os « ERRERES.- £00, * reas Well to Glass, Metals 


CURVES SHOWING HIGH TEMPERATURE CURVES SHOWING CREEP STRESS FOR URVE SHOWING STRESS 
SHORT. TIME TENSILE STRENGTH CREEP RATE OF 1% IN 900 HOURS AND TO RUPTURE AT 100 HOURS 


F DURALOY-WOM RECOMMENDED DESIGN STRESS FOR DURALOY-HOM A one-part epoxy adhesive de- 

ee velops high bond strengths to most 
ferrous and nonferrous’ metals, 
Castings of DURALOY “HOM” are now glass, plastics and ceramics. The ad- 
being produced by our three methods: hesive, when bonded to aluminum, 
static, centrifugal and shell molded. has a shear strength exceeding 3000 
Write today for additional information psi. Bonds to glass are said to be so 
on this versatile new alloy. strong as to be beyond measure- 
ment. The material is said to be use- 
ful at temperatures from —70 to 











yw 170 F. 
The adhesive, a product of Iso- 
OFFICE AND PLANT: Scottdale, Pa. chem Resins Corp., 221 Oak St., 
EASTERN OFFICE: 12 East 41st Street, New York 17, W. Y. Providence 9, R. I., is called Isobond 


ATLANTA OFFICE: 76—4th Street, N.W. , 
CHICAGO OFFICE: 332 South Michigon Avenve 331. It has a shelf life of six months 


DETROIT OFFICE. 23906 Woodward Avenue, Pleasant Ridge, Mich. and cures rapidly at moderate tem- 
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Why ACADIA 
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SYNTHETIC 
RUBBER SEALS 


can save you money in 
STATIC or MOVING 
seal applications 


eaacetaeer 
PTTtiiiiit. 


This seal will save 
you money with no 
performance sacri- 
fice. Minimum 


tooling cost, no Acadia Synthetic Rubber 
molds, no costly Parts are of the highest qual- 
delays. Can be . 
MOLDED LATHE-CUT ade up to ity components, processed for 
O-RING SEAL SEAL 95” LD. oil resistance, good aging pro- 
perties, resistance to heat. They 
can be furnished in any dimension 
or special compound you desire to 
precision tolerances. They are another 
example of Acadia’s ability to SAVE 
YOU MORE..SERVE YOU BETTER. 








mat ¢ There’s an Acadia Sales engineer near 
Di . ' 
rm jhe — you to serve you. Write us today, and 
. Y PRODUCTS we'll put him in touch with you 

DIVISION OF WESTERN FELT WORKS 


Dept. D, 4021-4139 West Ogden Avenue, Chicago 23 
Branch Offices in Principal Cities 


immediately. 


MARMUFACTURERS AMR UTTERS OF WOOL FELT 
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PROPERTIES OF ISOBOND 331 





PHYSICAL PROPERTIES 
Specific Gravity... . 1.18 
Water Absorption (24 hr), % 0.02 
MECHANICAL PROPERTIES 
Lap Shear Strength, psi 
Aluminum-to-Aluminum 3200 
Brass-to-Brass 1850 
Glass-to-Glass Glass fails 
Barcol Hardness 48 
ELECTRICAL PROPERTIES 
Volume Resistivity, ohm-cm 2 x 1016 
Dielectric Strength, v/mil 400 
Dielectric Constant (1000 cps) 4.4 
Power Factor (1000 cps) 0.009 


Another Product Made Better with FARLITE [ja 


resistance to most acids, alkalis and 


High Pressure Plastic Laminates... Ml a sae 








Greenlee engineers have made use of FARLITE 
High'Pressure Plastic Laminate to help bring metal- 
working tolerances to the woodworking industry 
on their amazing, precision Greenlee No. 545 Double- 
End Tenoners. 

The specially laminated ‘“‘V’’ Chain Tracks of 
FARLITE never clog with sawdust or dirt . . . the 
track links cannot creep out of line . . . and the 
need for side guides is eliminated. Now the tracks 
wear years longer, friction is reduced, and lubrica- 
tion is practically unnecessary. 

Perhaps Farlite’s technical staff can suggest ways to 
improve your company’s products, too! 


VY 


FARLITE “‘V"' Chain wee ‘ge wes free Continuous preforming device— 
Tracks for Greenlee : Workman demonstrates a new.device 
Tenoners improve ac- copy of Farlite’s new for preforming glass fiber roving on 
cn mat cae catalog and a continuous basis. The new unit is 
tenance! product said to eliminate the 5 to 10% loss 
, in glass usually incurred in the con- 
suggestion = a ventional chopped strand preform- 
chart! ing process. According to ‘the ‘de- 
veloper, Johns-Manville Fiber Glass 
Inc., Toledo, Ohio, the device is best 
suited for producing symmetrical 
articles such as waste baskets and 

tote boxes. 

In the device, glass roving is first 
metered to a hand-operated air gun 
which projects the glass roving onto 
a preshaped, preforming screen. Air 
drawn through the screen attracts 
the resin binder and the uniformly 
swirling glass roving coming from 
the gun. Up to 6 lb of glass per min 
can be deposited on the screen by 

FARLITE HIGH PRESSURE PLASTIC LAMINATES ARE A QUALITY PRODUCT OF THE varying the speed of the metering 


PLASTICS DIVISION FARLEY & LOETSCHER MFG. CO., DUBUQUE, IOWA Fa gy the number of strands 
. eda into e gun. 
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“Dad believes in good guns and good gun manners” 


** He just bought me a new gas-powered Hahn BB rifle. It’s 
real sharp and shoots straight, but he won't let me use it 
alone until I’ve learned good gun manners.” 


Hahn BB guns, styled after famous lever-action Western 
frontier rifles, have the look and feel of Dad’s guns—and they 
shoot straight. This is due to the accuracy of the barrels. They 
are made from commercial grade Superior carbon steel tubing 
—known for the consistent uniformity of its ID finish, free 
machining characteristics and economy. 


Examples of other unusual applications 
of this Superior tubing 
@ Carbon steel rectangular tubing for collimating tubes in a 
research reactor (.900 in. x .400 in. ID x .025 in. wall in 
10-ft. cuts) 


@ Specially conditioned ID tubing in long lengths used as high 
pressure diesel lines on earthmoving equipment (44 in. OD x 
.088 in. ID) 

@ Cadmium plated compression sleeves for connecting the steel 
core of ACSR high tension cable (.404 in. OD x .179 in. 
ID in 5-in. cuts) 

@ 24 million ft. of carbon steel tubing in random lengths for the 
gear pinion in the timing fuse of artillery shells (.204 in. 
OD x .067 in. ID) 


Filling tubing orders that range from a few feet to millions, in 
a wide variety of materials, shapes and sizes, calls for the 
resources Superior has to offer. Why not investigate the 
advantages of using us as a source of tubing. Bulletin 41, a 
guide to the selection and application of Superior tubing, is 
yours for the asking. Write Superior Tube Company, 2006 
Germantown Ave., Norristown, Pa. 


Sww4arvir lle 


The big name in small tubing 
NORRISTOWN, PA. 


All analyses .010 in. to ¥ in. OD—certain analyses in light walls up to 2YV, in. OD 


West Coast: Pacific Tube Company, 5710 Smithway St., Los Angeles 22, Calif. e RAymond 3-1331 
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RATIO OF 
TESTING RANGES 


4000: 


Built-In High Accuracy —No Guesswork 


Now you can obtain true modulus determinations of any material from 
acetate to zirconium with one machine . . . the Tinius Olsen XY Elec®matic 
UTM. Any of 12 range capacities from 3 Ibs, to 12,000 Ibs. (or more) are 
at vour fingertips. All ranges are built into the machine—factory calibrated, 
sealed and certified. Individual zero adjusters compensate for weight of 
specimen, grips, etc. Testing speeds are positive under load, and infinitely 


variable. 


TRUE MODULUS DETERMINATIONS 

Even on extremely fragile, low tensile specimens, accurate stress-strain 
curves are produced in terms of actual specimen strain in inches per inch 
(not time) using precision extensometers. Errors due to grip slippage, 
non-uniform specimen lengths etc., encountered in stress-time methods, 


are eliminated. 


A wide selection of instruments and accessories permits reliable testing 
under every conceivable condition and 
temperature—from 85°F. to 2000°F 

Only the Tinius Olsen XY Elec®matic 
UTM gives you complete, foolproof flex- 
ibility and unquestioned accuracy for 
tension, compression or flexure testing of 
any specimen within its wide range 








ARE YOUR TEST RESULTS ACCURATE? 
... This is the title of an informative 

brochure available upon request. It will 

pay you to write for your copy today. 


TINIUS OLSEN 


TESTING MACHINE COMPANY 


aA 
4 2010 EASTON ROAD . WILLOW GROVE, PA, 


a 
& 


Trademark 


Reg. U.S. Pat. Of, Testing and Balancing Machines 
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Titanium Tubing Can Be 
Bent to 90-Deg Angles 


A modified cold bending technique 
has been developed whereby titanium 
tubing can be bent to 90-deg angles 
without damage. 

The tubing is drawn around a 
rotating bending form, which is held 
in position under pressure and sup- 
ported by means of special moving 
clamps, dies and mandrels. Bend- 
ing cycles are carefully controlled. 
The combination of special equip- 
ment and techniques is said to 
minimize wrinkling of the tubing 
when making extremely sharp bends. 

The tubing is bent on angles up 
to 90 deg on a radius equal to the 
outside diameter of the tubing for 
many configurations. For example, 
tubing with an o.d. of 0.750 in. and 
a wall thickness of 0.035 in. has been 
bent to 90-deg angles on a 0.750-in. 
radius. 

The bending technique was devel- 
oped by Kreisler Industrial Corp., 


Superior Tube Co. 
Bending machine, equipped with 
moving clamps, dies and mandrel is 
used to bend... 





. . « titanium tubing into a variety 
of shapes. 





Failure of any part of a missile—be it the mighty 
Atlas, Jupiter or Thor—can mean failure of the 
mission. That’s why the complex connections in the 
ducting systems of these and other missiles are sil- 
ver brazed. These connections must stand up under 
6,000 psi; they are tested to 12,000 psi. 

In lines made to specifications by Flexonics Cor- 
poration, Maywood, Illinois, silver brazing joins a 
corrugated flexible pressure carrier, a braid sleeve 
and a coupling nipple—all of stainless steel; it per- 
mits joining all of these elements of the assembly 
without danger of annealing the pressure-carrying 
flex or the restraining braid as welding might do. 

Assemblies designed for 6,000 psi operating pres- 
sure are required to withstand a 12,000 psi test and 
take four times their normal operating pressure 
before failure. They may also be required to pass 


No Margin Here 
for joint failure! 


Assemblies in 

ATLAS Missile 
HANDY & HARMAN 
Silver Brazed 





Intercontinental Atlas missile being 
made ready for launching. 


a flame test in order to meet specifications. 

The silver-brazed connections are used on 
hydraulic and pneumatic systems, fuel drain lines and 
vent tubes. Some of these applications involve rigor- 
ous service with extreme pressure shocks accompa- 
nied by sudden elevations of temperature, which may 
go from —60° to 400-600° F in a matter of seconds. 

A more “‘high level’’ endorsement of Handy & 
Harman silver alloy brazing is not available. On the 
ground or in the air, the qualities of this remarkable 
metal joining method apply; strength, ease of pro- 
duction, cost, gas and liquid joint tightness to name 
a few. The entire brazing story is yours merely for 
the asking. Inquiries and metals-joining ‘‘problem 
exposure’’ may be addressed to Handy & Harman, 
82 Fulton Street, New York 38, N. Y. We welcome 
the opportunity to work with you. 


Your NO. AMM Source of Supply and Authority on Brazing Alleys 
NA HANDY & HARMAN 


General Ottices: 82 Fulton $1., New York 38, HM. ¥. 
DISTRIBUTORS IM PRINCIPAL CITIES 


Ciose-ups of missile section, showing silver alloy 
brazed ducting assembly. 





I 
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Diagram of pressure carrier. 




















FOR A GOOD START: 
— - BULLETIN 20. 
This informative booklet gives 
a good picture of silver braz- 
ing and its benefits...includes 
details on alloys, heatifig 
methods, joint design and pro- 
duction techniques. Write for 
your copy. 
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Visibly protected by Lancaster! 


Your delicate mechanisms deserve the complete protec- 
tion and visibility that only glass covers can give. They 
permit close visual inspection with maximum Safety. 

Lancaster has formulae and facilities to meet your 
specific needs in limited as well as mass produced 
quantities. Write today for complete details, or send 
blueprints for quotations to Lancaster Glass Corpora- 
tion, Lancaster 7, Ohio. ~ 


design flexibility in glass 


d plastice 
to brighten your ct’s future ... 
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Paterson, N.J., using a soft an- 
nealed, commercially pure titanium 
tubing supplied by Superior Tube 
Co. 


Reinforced Plastic 
Insulates at 4000 F 


An organic fiber-reinforced thermo- 
setting plastic, composition of which 
has not been revealed, shows promise 
as an insulating material in missiles 
subject to temperature of 4000 F 
and up. The developer says temp- 
erature range of the material ex- 
tends well above that in which 
phenolic-asbestos and phenolic-glass 
insulations are currently operating. 

The insulating material, called 
Orbiton, was developed by Haveg 
Industries, Inc., Missile Div., 900 
Greenbank Rd., Wilmington 8, Del. 
It is expected to find use as an 
insulation in such missile parts as 
exit cones, blast tubes, tail pipes, 
guide vanes, motors, jet vanes and 
launching pads. 

The company says Orbiton is 
fabricated by laminating, compres- 
sion molding and filament winding. 


Other News... 


Metals 

» Aluminum pipe, said to have in- 
creased strength and thickness at 
pipe ends, has been introduced by 
Reynolds Metals Co., Richmond 18, 
Va. Pipe ends are identical to those 
of standard pipe and are adaptable 
to grooving and threading for me- 
chanical] fittings. 


> Bars of an aluminum-tin alloy can 
be machined into bearings of any 
size. The bars are marketed by Bunt- 
ing Brass & Bronze Co., 715 Spencer 
St., Toledo 1, Ohio. 


> What is described as the world’s 
smallest steel tubing, 0.0014 in. o.d. 
x 0.0005 in. id. x 0.00045 in. wall 
thickness, is now available from 
Superior Tube Co., Norristown, Pa. 
The tubing is also supplied in nickel, 
beryllium copper and titanium. 


> Darwin & Milner, 2345 St. Clair 
Ave., Cleveland 14, Ohio is now 
supplying bars of an air hardening 
cobalt-base tool steel (designated 
PRK-33) in sizes ranging from % to 
6in. Formerly, the material was only 





DESIGN 
NOTES 


How C/R’s New 
Metal Bellows Seal 


Meets Seemingly Impossible 


Operating Conditions 


Operating Ranges 


Temperature —400° to 1000° F. 


Pressure 500 psi 
R.P.M. 80,000 plus 


These known operating ranges indicate 
the function of this seal. It is designed 
for applications where temperatures and 
mediums to be sealed forbid the use of 
any organic materials. Typically, these 
applications include fuel pumps, com- 
pressor power units and turbine starters 
characteristic in rockets and missiles. 
Other applications include mechanisms 
which are exposed to a high level of 
radioactivity. 


Design Advantages 

The C/R metal bellows seal consists of 
a metal bellows — a welded homoge- 
neous unit which is secured at one end 
— and a carrier ring in which the seal- 
ing face is mounted. The seal does not 
contact the shaft. It is stationary, and 
the only rubbing surfaces are the seal- 
ing face and mating ring. These surfaces 
are precision lapped to provide a pos- 
itive seal with minimum friction. At 
any given pressure, the seal can be de- 
signed to maintain proper and con- 
stantly effective face loads. It orients 
immediately to run-out and will resist 
any torques it is subjected to in opera- 
tion. The design has high end-play tol- 
erance: Chicago Rawhide engineers 
have deflected a bellows .100 in. for three 
million cycles at 1750 cpm and at a 


temperature of 500° F. with no adverse 
effects. 

A further advantage is relatively light 
weight and compactness. The C/R metal 
bellows seal can be designed for min- 
imum axial and radial space. Axially, 
complete seals can be produced within 
a \% in. cross-section. Radially, dimen- 
sions are comparable with conventional 
end face seals. 


The C/R metal bellows seal can also be 
designed with an extremely low coeffi- 
cient of expansion. The importance of 
this factor becomes apparent with the 
fact that in many applications the op- 
erating temperature may change hun- 
dreds of degrees in a very few seconds. 


Mediums To Be Sealed 
Virtually any known liquid or gas may 
be positively sealed with this design, 
depending upon duration or service life. 
From a practical viewpoint, the C/R 
metal bellows seal is the best design for 
the sealing of cryogenic and high- 
energy fuels such as LOX, hydrogen 
peroxide, fluorine and other missile and 
rocket propellants. 


Where possible, lubrication of the two 
sealing faces is desirable to prolong 
service life. However, the medium being 
sealed commonly acts as the lubricant 
and may be merely hot gas. 


Materials 
Sealing faces and mating rings for the 
C/R metal bellows seal are available in 


W\\\\AAAAAA 


a variety of materials including carbons, 
carbides, ceramics and various alloyed 
metals for both high temperature and 
corrosion resistance. The bellows can 
be furnished in any of several metals 
and alloys such as stainless steel, Monel, 
Inconel X, Ni-Span C and other special 
alloy steels. 


Consult C/R Engineers 

Each application for the C/R metal bel- 
lows seal is essentially a custom-design 
and an intimate knowledge of all condi- 
tions to be encountered must be known 
by Chicago Rawhide engineers to pro- 
duce the correct combination of proper- 
ties in the seal. Then, whether ‘you re- 
quire five, fifty or five thousand seals, 
Chicago Rawhide will design ahd pro- 
duce the correct seal to solve your 
problem. ’ 


Helpful Design Data: 

We will gladly furnish you with a de- 
sign guide and space envelope data con- 
cerning the C/R Metal Bellows Seal. 
Just write for Bulletin MBS-1 on your 
company letterhead. 





CHICAGO RAWHIDE 
MANUFACTURING COMPANY 


1227 Elston Avenue « Chicago 22, Illinois 


Offices in 55 principal cities 
In Canada: Chicago Rawhide Mfg. Co. of Canada, Ltd., 
Brantford, Ontario 


Export Sales: Geon International Corp., 
Great Neck, New York 
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Series 2 


PLASTIC PIPE 
A full line of flexible and rigid 
plastic pipe and tubing in all com- 
mercial resins, in sizes from %” to 
4” OD. Fittings, cements and valves 
available from stock. Write for 
detailed literature. 


SHAFTING 


Top quality shafting made of Monel, 
Tobin Bronze or Tempaloy. Originally 
developed for boats and other marine 
use, these shafts have gained wide indus- 
trial use in pumps and other machinery 
operating in corrosive atmospheres, 
Literature available. 


O) O) 


WELDING FITTINGS 
Stainless Steel forged welding fit- 
tings are stocked in I.P.S. sizes from 
%” to 12” for Schedule 5S, 10S, 
40S and 80S Pipe. All conventional 
shapes are on hand. Welding fittings 
are also stocked in Aluminum, 
Monel, Nickel and Inconel. Litera- 
ture available. 


NON-SKID 

ALUMINUM TREAD PLATE 
Providing amazing gripping power 
(either oily or dry) this lightweight, 
corrosion resistant Alcoa product 
has a tough abrasive (fused alumi- 
num oxide) rolled right into an 
aluminum base plate for longer 
wear. Available in four thicknesses 
—0.125”, 0.188”, 0.250” and 0.375” 
Write for descriptive booklet. 


DISSIMILAR METALS 
WELDING WIRE 
A new item introduced at the 1958 
Welding Show, Inco-Weld “A” Wire 
is a single product for inert gas 
welding of most combinations of 
dissimilar alloys. Technical Service 
and complete literature on request. 


These ‘Plus Items’ and many more are available in addition to a wide 
selection of corrosion-resistant sheet, rod and tube. 

All told, there are more than 20,000 items distributed and serviced by 
Whitehead. All are available, off-the-shelf, from the nine Whitehead Metal 
“Supermarkets.” All are the products of such leading producers as Alcoa, 
Anaconda, Inco & Crucible Steel to name just a few. 

When you call Whitehead you get fast service, and frank, unbiased help 
in selection. Technical service when you need it. Add it up and you'll find 


it pays to 





ITEHEAD 


- METALS, INC. 


Other Offices and 
W arehouses: 
PHILADELPHIA * BUFFALO 
HARRISON, N. J. * CAMBRIDGE, 
MASS. * SYRACUSE * BALTIMORE 
ROCHESTER * WINDSOR, CONN. 





303 West 10th Street + N. Y. 14, N. Y. 


For more information, turn to Reader Service Card, circle No. 393 


MATERIALS IN 


DESIGN ENGINEERING 


Formerly Materials & Methods 








available in rounds to 10 in. and in 
flats to 4 x 10 in. 


> Cold finished alloy steel bars are 
available from Jones & Laughlin 
Steel Corp., 3 Gateway Center, Pitts- 
burgh 30 with a lead addition for 
good machinability. The leaded stee] 
bars are called Jalcase 100-L. 


Nonmetallics 

>A radiation shielding material 
made of vinyl and lead is said to 
withstand radiation from 100,000 to 
1,000,000 r with no change in physi- 
cal properties. The material, called 
Leadx, is available from Bar-Ray 
Products, Inc., 209 25th St., Brook- 
lyn 32, N. Y. 


> Emerson & Cuming, Inc., 869 Wash- 
ington St., Canton, Mass. has in- 
troduced two new ceramic foams 
for use in electrical and electronic 
devices. The producer says both 
foams can be used at temperatures 
of 1000 F and above. One, called 
Eccofoam LM-43A, is supplied at 
dielectric constants from 1.3 to 1.6; 
the other, Eccofoam WC-8, is sup- 
plied at dielectric constants from 
1.7 to 5.0. 


> A mat-faced fiberglass lining ma- 
terial has been introduced by Owens- 
Corning Fiberglass Corp., Toledo 1, 
Ohio for use on cold and hot air con- 
ditioning metal ducts. The producer 
says its flexible duct liner has good 
resistance to moving air. The liner 
is manufactured in % and 1-in. 
thicknesses, and is available in 
widths of 24, 36 and 48 in. 


>» A vinyl upholstery material called 
Roma is said to have the look and 
feel of brocade, yet is washable and 
durable. Developed by United States 
Rubber Co., 1230 Avenue of the 
Americas, New York 20, the uphol- 
stery material has an elastic back- 
ing for easy fitting around con- 
tours. 


> Surfaces of formed stainless steel 
and other metal products can be 
protected from scratches and the 
effects of weathering by using a new, 
paper-backed tape called Protecto- 
Mask. The self-adhering tape is 
rolled on sheet metal before form- 
ing, than easily stripped away when 
the product is put to use. The tape 
is a product of Mystik Adhesive 
Products Inc., 2635 N. Kildare Ave., 
Chicago 39. 


Finishes 

» A corrosion, oxidation and abrasion 
resistant nickel coating has been 
developed by Todco, P. O. Box 229, 
Whittier, Calif. for use on ferrous 


For more information, circle No. 502 > 
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PROFIT INSURANCE 
with J&L Stainless Steel Bars 
Your machining costs on stainless steel bars are part of 
your investment for profit. Add your costs for tooling, handling at ae a 
and polishing, and you multiply your investment, often many — 
times over. , ey 


Scrapping a single bar wipes out that investment—and with it 
most of your profit on a large volume of finished goods. 


Every step taken to reduce rejects helps insure profits! 
The biggest step you can take in that direction is to specify J&L 
Consistent Quality on all orders for stainless steel. 


J&L leads the industry in melt shop standards for stainless steel 
—the point where quality starts, and your profit insurance begins. 
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Careful attention to every production detail is the key to J&L quality 





Wh Plants and Service Centers: STAI we LE SS 


Los Angeles + Kenilworth (N. J.) « Youngstown « Louisville (Ohio) + Indianapolis + Detroit SHEET + STRIP + BAR + WIRE 


Jones & Laughlin Steel Corporation + STAINLESS and STRIP DIVISION 


e Box 4606, Detroit 34 


UNITCASTings 
solve : 
d if f 4 cu I ft y metals and copper. The producer 
says the coating, designated Pyro- 


parts Plates, is fused into the surface of 
problem..,. 


the base metal after baking at 
1650 F. 


> A new power brush, called TY, has 
been introduced by Osborn Mfg. Co., 
5402 Hamilton Ave., Cleveland 14, 
Ohio for such operations as: 1) 
finishing metal; 2) roughening 
leather and rubber to achieve good 
bonding characteristics; 3) stripping 
insulation from electrical conductors; 
and 4) removing excess varnish from 
armatures. 


> Development of a phosphate ma- 
terial for use as an anti-friction 
“break-in” coating and as a founda- 
tion for oil and paint has been an- 
nounced by Turco Products, Inc., 
6135 S. Central Ave., Los Angeles 1, 
Calif. The material, called Turcoat 
3557, can be applied to iron, steel 
and cadmium. 


> Bart Mfg. Corp., Belleville, N. J. 

. 7 . has introduced a zinc-rich paint con- 

Foundry Engineering aids product development! fining trom 92 to 95% metallic 
zinc in the dry film. The paint, called 
This steel casting is another example of Unitcast’s ability Galvafroid, is said to give corrosion 
~ . protection to metal products com- 


to cope with unusual problems. As the main body of a parable to that afforded by hot dip 
new-type Pulsation Dampener for The National Supply galvanizing. ’ 
Company’s oil field equipment, this casting had many 

tough end-use requirements. Basically, the part had to Joining materials 

absorb shock, withstand corrosion, and hold hydrostatic >A new heat-sealing adhesive has 
test pressures up to 8,000 psi. The fewer the components been introduced by Adhesive Pro- 


in the part, the better the durability. ducts Corp., 1660 Boone Ave., New 
, York 60 for bonding fabrics, leather, 


The ideal solution, a one-piece steel casting, required paper and plastics to themselves and 
accurate suspension of a huge core on a minimum to other materials. A coated material 
number of points to produce a horizontal “‘tank”’ within may be bonded days, months or 
consistent tolerances. One subsequent finishing problem years after application of the ad- 
involved economically “‘sealing” the core suspension holes hesive. 

by a method that would hold up in end use—plus »A liquid plastic cement, called 
pass radiographic inspection! Nicrobraz, has been developed for 
Once again, Unitcast foundry engineering has helped applying Lepr nang Lage. nate 
a customer develop a new product for their well-known is available in six different viscosi- 
line. Why not call in Unitcast engineers on your ties from Wall Colmonoy Corp., 
product-development problems? Write today! Stainless Processing Div., 19345 

John R St., Detroit 3. 


UNITCAST CORPORATION, Toledo 9, Ohio Testing equipment 

In Canada: CANADIAN-UNITCAST STEEL, LTD., Sherbrooke, Quebec ol ay acca Aer ge Ag 0 Mo 
Machines, Inc., 8817 Lyndon Ave., 
Detroit 38. The machine can be ad- 
justed to test specimens from 5 to 
SPECIFICATION 13 in. long. Models are available 

with capacities up to 40,000 psi. 

STEEL 

> Testing Machines, Inc., 72 Jericho 
CASTINGS Turnpike, Mineola, N. Y. has intro- 
duced a modified impact tester that 
can be used to conduct Charpy and 
Izod impact tests and tension im- 
pact tests on plastics and ceramics. 
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Johnson 
Ledaloyl Powder Metallurgy 


Bronze or Iron 
Bearings... Bushings... Parts 
Offer Many Important Savings 





Pre-Lubrication—The porous structure of Johnson Ledaloy! acts 
as a reservoir for the lubricant, providing sufficient oil during 
operation . . . storing it when at rest. This feature often elimi- 
nates costly lubricating devices and systems, guards against 
neglect and assures longer operating life of the unit. 


Formed to size—The manufacturing process of Johnson Led- 
aloyl is essentially a forming and sintering operation. This 
eliminates machining, prevents scrap, yet’ provides accuracy, at 
a low unit cost. Uniformity of each bearing, or part, cuts assem; 
bly time to a minimum. These are but two of the many money- 
saving features of Johnson Ledaloyl bearings, bushings, and 
structural parts. Let us show you how to design your product 
to take full advantage of this economy yet gain greater per- 
formance and longer service life. No obligation of course. Write 
This literature free upon request. for literature today. 


> 
Ms Johnson Bronze 


Pl 
ae 


769 South Mill Street «© New Castle, Pa. 


Subsidiary: Apex Bronze Foundry Co., Oakland, California 





en} ff JORNEOR 


For more information, turn to Reader Service Card, circle No. 390 
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Branch Laboratories 


It costs less to 
RENT A MATERIALS LABORATORY 
than to buy one 


A wealth of experience in materials evaluation . .. economical, 
rapid instrumental analysis... the latest analytical techniques 
as they are developed . . . all these go to work on your products 
and materials at United States Testing Company... and at a 
fraction of what it would cost you to maintain a staff and 
facilities. Laboratory services available: 


METALS CHEMISTRY—instrumenta- 
tion includes: Emission Spectro- 
graph, Flame Photometer, Spec- 
trophotometer, X-Ray Diffraction 
Unit, and Leco Carbon - Sulfur 
Furnace. Classical wet chemistry 
techniques used when required. 


METALLURGICAL AND CORROSION 
— includes equipment for: sam- 
pling, testing hardness and 
smoothness, heat treatment, ther- 
mal analysis and radiography, 
corrosion studies, failure analy- 
sis, protective coating and corro- 


sive environment evaluations. 
Welding procedures formulated. 
Welder qualification and weld 
certification services. 


PHYSICAL TESTING — versatile 
equipment for many ranges of 
tension, compression, or impact 
strength; specimen test cham- 
bers available for temperatures 
from —85° to +2000°F. Typical 
materials: METALS, PLAS- 
TICS, CERAMICS, RUBBER, 
WOOD, ADHESIVES, FLOOR- 
ING MATERIALS AND 
OTHERS. 


Send for your free copy 
of bulletin 5902 describing our materials 
and product evaluation facilities. 


United States Testing Co., Inc. 
1415 Park Avenue, Hoboken, N. J. 


BOSTON - BROWNSVILLE - DALLAS - DENVER - LOS ANGELES 
MEMPHIS - WEW YORK - PHILADELPHIA~ PROVIDENCE - TULSA 
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Errata 


Materials Selector Issue 
Mid-October, 1958—Vol. 48, No. 5 


Please make the following correc- 
tions and additions in your current 
Selector issue—or simply cut out and 
attach this column inside the back 
cover of the issue. 


DATA SECTION 


P 7—change page numbers 12, 13 and 14 to 11, 
12 and 13, respectively; add Tensile Strength .. . 
14; change page numbers 17, 19, 21, 22 and 23 
to 16, 18, 20, 21 and 22, respectively 

P 92, col 2, line 10—change from 479 to 39.9; 
col 4, line 10—change from 101 to 8.41; col 5 
and 6, line 12—change from “‘yes’’ to “‘no”’ 

P 176, col 6, line 9—change from 0 to —50; line 
10—change from 210 to 300; line 15, change 
from A40-A75 to A40-90; line 19—change from 
“Fair? to “Good to excellent’; line 21—change 
from “Very good’ to ‘Excellent’; line 25— 
change from “‘Good’’ to “Very good’ 

P 177, col 3, line 4—change from 67 to 0.11-0.12 

P 228, col 1, line 21—change from “‘ohms/cu cm’ 
to “ohm-cm’’; col 2, line 4—change from 5.7 x 
10-* to 3.16 x 10-*; col 3, line 4—change from 
0.7-2.0 x 10-% to 0.39-1.1 x 10-*; line 19— 
change from 10” to 1.26 x 108; line 21—change 
from 4 x 10% to 6.31 x 10° 

P 229, col 1, line 22—change from “‘ohms/cu cm” 
to “ohm-cm’’ 

P 237, col 1, line 8—change from “Ten Str, psi’ 
to “Ten Str, 1000 psi’’; col 5, line 7—change from 
“Crude Ye-¥e"" to “Crude Ye-2""; line 21—change 
from “Fair, embritties’’ to “Exc” 


DIRECTORY SECTION 


P 419, col 1 
Clad Metals—add: Jessop Stee! Co. (g) 


P 422, col 1 
Diffusion Coatings—add: Chromizing Co. 


P 423, col 4 ; 

Expanded Metals—add: Wheeling Corrugating Co. 

P 426, col 2 

Forgings—add: Jessop Steel Co. (g) 

P 450, col 2 

Steel, Heat and Corrosion Resistant— 
add: Jessop Steel Co. (0,q,2z,cc,dd,ee) 

P 452, col 2 

Steel, Tool and Die—add: Jessop Stee! Co. 
(0,q,2z,cc,dd) 

P 453, col 4 

Tubing, Pipe—add: Jessop Stee! Co. (g) 


P 461, col 1, line 83—change to: W. 117th St. 
(delete Berea Rd.) 

P 463, col 1, line 63—change from 58-99 54th 
St., Maspeth 78, N.Y. to: 32-21 Downing St., 
Flushing, N. Y. 

P 463, col 4, line 44—add: Chromizing Co., 1721 
E. 47th St., Los Angeles 58, Calif. 

P 469, col 1, line 84—add: Jessop Steel Co., 
Washington, Pa. 

P 475, col 4, line 25—change to: Sorbo-Mat Proc- 
ess Engineers (Ad p 355) 

P 478, col 2, line 22—add: Wheeling Corrugating 
Co., Wheeling, W. Va. 





USE THE ‘SELECTOR’—Yow will find proper- 
ties of most engineering materials, plus 
names and addresses of suppliers, in 
M/DE’s Materials Selector reference issue, 
published last October. 








Hot-Dip Galvanizing 
Replaces Painting 


...and Proves A Life Preserver 
For Highway Life Guards 


It is estimated that road building to the extent of six billion 
dollars will make 1959 the biggest highway construction year 
since Congress, in 1956, authorized the 41,000 mile interstate 


highway system. 


Last year, as a part of this continuing program, 11 miles 
of hot-dipped galvanized guard rail were installed on the 
Pennsylvania Turnpike near Somerset, Pa. The rail was gal- 
vanized after fabrication and delivered to the site as needed. 
Under normal conditions, construction crews installed an 
average of 3000 feet per day. For complete protection against 
atmospheric corrosion, galvanized bolts were used to fasten 
the rails in place. This type of double faced guard rail has 
become increasingly popular especially on older highways 
where narrow medial strips are a hazard. 


Noteworthy is the proven fact that the ultimate cost of 
hot-dip galvanizing is lower than painting because it eliminates 


the recurrent expense of re-painting. 





ASTM SPECIFICATIONS 


Steel products to be galvanized after fabrication, and designed 
for installation on inter-state highways, are covered by ASTM 
Spec. A123 and apply to: 


© Bridge Structurals @ Fence Posts 
®@ Decking and Railing ®@ Sign and Reflector 
© Grating $s 


©@ Rocker Plates 

© Guard Rails 
uppo! © Lighting Standards 

© Expansion Plates 

NOTE: ASTM Spec. A123 is, in most cases, identical to the corre- 

sponding spec. of the American Assoc. of State Highway Officials, 

e.g., ASTM A123 is the same as AASHO Spec. M111-55. 











Here is an example 


The hot-dip galvanized bridge railing shown here was in- 
stalled on the Merritt Parkway near Milford, Conn. in 1938. 
In the ensuing 20 years it has retained its appearance and 
strength without painting. This is just one of the many in- 
stallations where galvanized steel is saving the nation’s High- 
way Departments millions of maintenance dollars every year. 
Thanks to the protective zinc coating, galvanized highway 
structurals are immune to atmospheric corrosion and have 
the added advantages which the inherent strength of steel 


provides. 


JOSEPH LEAD COMPANY 


250 Park Avenue 
New York 17,N. Y. 


ST. 
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New ideas...new designs 


with LUCITE 


A CR YS RE Sam 


AN ENTIRE LENS SYSTEM molded in two 
pieces: Twenty-four lenses—precise, brilliant 
economical—form the optical backbone of 
this digital read-out unit for computers and 
electronic instruments. Lenses of Lucite 
have high dimensional stability and impact 
strength are light in weight. (Lenses by 
Craftsmen’s Guild, Hollywood, Calif.; display 
nit (patent applied for) by Industrial Electronic 
Engineers, Inc., North Hollywood, California.) 


INCIDENT : if Luctre did not possess its brilliant developments in Lucite, the design possi- 
Ray \ transparen you would want to use it _ bilities are rapidly widening. 
in your designs for its other valuable prop- ' 
erties. LucrTE isa strong material—stronger WRITE FOR VALUABLE NEW BOOKLET. Title: 
ts th lest ‘als tl A New Look at the Product Design Quali- 
in some respects than plastic materials that fications of a Popular Plastic, Lucite.” See how 
are known primarily for high strength. Lucite makes possible new uses, greater sales 
Lucite is outstanding for resistance to sun- _— potential. The address: E. I. du Pont de Nemours 
light, weathering and many classes of chem- & Co. (Ine.), Polychem- 
ls. TI ’ , . ert Ided icals Dept., Room .-.o-4, | 
SASY WAY TO Pree TH8 ANGLES. The in- icals. The resin can be economically molde« Du Pont Bldg., Wilming 
dex of refraction of Lucite is 1.49 with a high degree of accuracy. With recent ton 98, Delaware 
Since this is practically a 1.50/1 or 
3/2 ratio, it is easy to construct the 
path of a light ray through Lucite 
Draw two semicircles as shown, cen- In Caneda: Du Pont of Conada Limited, P. O. Box 660, Montreal, Quebec 


tered at the point of intersection of 

the incident ray. Draw a perpendic- 

ular from point A on the inner circle | | 

to point B on the outer circle. The ] | | — 

continuation of the line drawn from 

B through the origin gives the path ACRYLIC Resin din on wipes 503 
of the refracted ray . 
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First All-Aluminum 


Shown above is what is said to be 
the first all-aluminum power trans- 
former made in this country. 

According to Moloney Electric Co., 
aluminum is used for all metal parts 
of the giant transformer except the 
core and the straps used to hold the 
core together. Aluminum parts are: 
tank and structural members, coil 
windings and extruded finned tubes. 
In all, the 12-ft high transformer 
uses over six tons of aluminum. Ac- 
cording to Aluminum Co. of America, 
the unit is 40% lighter than it 
would be if made of conventional 




















cont'd 
from p 12 


Power Transformer 


materials, 

The transformer has a theoretical 
thermal capacity of 6000 kva—far in 
excess of the standard 3750 kva 
specifications to which it was built— 
as a result of aluminum’s high heat 
transfer properties and the use of 
finned tubes. 

Other advantages derived from 
the use of aluminum: more efficient 
heat exchange, increased corrosion 
resistance, reduced maintenance costs 
and “potential lower material and 
manufacturing costs.” 

(more Materials at Work on p 194) 





Brearley Co. 


Bathroom scale—Cited for honorable mention in the recent Bachner Award 
Competition, this unit uses injection molded ABS (acrylonitrile-butadiene- 
styrene) for the housing. Reason: the sloping surfaces, finely detailed areas 
and unusual radii “could not have been produced in die stampings normally 
used for metal bath scale housings.” Other award winning entries on p 12. 











VIEWER uses lenses of LUCITE to ¢ 
rtion-free brilliance and depth t 
ICITE was Selected for 

juality and high, uniform 
n. (Manufacturer: Craftsmen’s 


[oMmalelin a, .elelemm er libitiailr.| 


€ 
? 


LEVEL GAUGE for oi! tanks has a top made 
of LUCITE acrylic fesin. Shatter-resistant 
LUCITE is unaffected by oil, grease, weather 
(By Bridgeport Molded Products, Inc., Fair 
field, Conn., for Oil Equipment Manufactur 
ing Corp., New Haven, Connecticut.) 


SOLAR RADIO is powered by the sun's rays 
Clear, transparent LUCITE protects the sili- 
con cells. Dial parts of LUCITE lend a touch 
of beauty. (Molded by Modern Plastic Co. 
for Hoffman Electronics Corporation, both 
of Los Angeles, California.) 


LUGITE 


ACRYLIC RESIN 


"€6 u. 5. pat Off 


Better Things for Better Living through Chemistry 


For more information, circle No. 366 
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economy...speed... 
in volume production 


of complex parts... 


The photograph shows a bearing support plate for a new line of power toois 
manufactured and marketed by a large and very capable organization. 


The complex nature of the part is apparent at a glance and the cost of 
machining such a part is evident to the eye of engineer and designer. 


It is on parts of this nature that powder metallurgy offers its greatest ad- 
vantages and its greatest opportunities for the future. 


Such parts require most careful designing of the tooling from which they 
are produced, plus painstaking and tedious effort until the part can finally 
be produced in volume. 


A manufacturer with such requirements naturally turns to Bunting where 
the necessary persistence until success is achieved is one of the Company’s 
recognized characteristics. 


For the unusual, as well as the usual, in bearings, bushings, bars and special 
parts of cast bronze or sintered metals, see Bunting first. 


BUNTING SALES ENGINEERS in the field and a fully staffed 
Product Engineering Department are at your command without 
cost or obligation for research or aiding in specification of bear- 
ings or parts made of cast bronze or sintered metals for special 
or unusual applications. 


.. Ath 0% WUE GOL YOUR COPY Of... 
Bunting's “Engineering Handbook on Powder Metallurgy” and 
Catalog No. 58 listing 2227 sizes of completely finished cast bronze 
ond sintered oil-filled bronze bearings available from stock. 


Bunting 


The Bunting Brass and Bronze Company 
Toledo 1, Ohio EVergreen 2-3451 


Bu ntin 
. i m » 

Branches in Principal Cities ie 
BEARINGS, BUSHINGS, BARS AND SPECIAL PARTS OF 
CAST BRONZE OR SINTERED METALS. 
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Phenolic Laminate 
Replaces Redwood 


Three problems in the design of 
high voltage power line hoods have 
been solved by the switch from oil- 
soaked redwood to a paper-base phe- 
nolic laminate. 

Although the redwood parts 
(which are tubes about 4 ft long and 
4 in. in dia) have been used suc- 
cessfully for years, they presented 
three problems: 1) wood had to be 
carefully selected and ordered a year 
in advance so that it could be air 
dried for several months; 2) process- 
ing was extremely cumbersome, in- 
volving turning solid blocks on a 
lathe and then boiling in oil for 10 
days; and 8) stresses set up during 
processing resulted in about 40% 
waste as a result of cracking. 

According to Taylor Fibre Co., the 
phenolic laminate covers not only 
eliminate all these steps, but outlast 
redwood by about two to one, are 
25% lighter, and cost about the 
same. In addition, they offer high 
dielectric strength and good insula- 
tion, low moisture absorption, good 
toughness, good machinability, and 
good tensile and impact strength. 


‘Hot’ Shipping Casks 
Use Clad Steel, Lead 


Huge shipping casks with walls 
consisting of 8% in, of lead sand- 
wiched between %-in. thick plates of 
stainless-clad carbon steel are being 
used to transport fissionable ma- 
terials and radioactive waste over 
normal shipping routes without ra- 


Preheating furnace (shown par- 
tially constructed) is built around 
cask to control lead’s rate of cooling. 





| Oe Pe Dee © 1 Os © Be 8 BR | 


helps tell 
how she’s doing 


Ballistic missile success hinges on 
intelligence obtained in test firings. 
Tracking data — reporting velocity, 
direction, altitude, temperature, etc. is 
vital — when processed, it guides critical 
design changes. 


Heart of the intricate data process- 
ing system at Cape Canaveral isa Potter 
Magnityper —a high speed electronic 
printer that decodes raw material... 
then stores, collates, interprets and 
prints at 72 thousand characters per 
minute. Lightweight, non-magnetic 
aluminum is essential to its efficient 
operation —that’s why the Magnityper 
is made almost completely of Frasse 
aluminum. 


Frasse ships the required sizes 
quickly from stock—in the grades that 


contribute to its ease of fabrication and 
performance. For example, Frasse sup- 
plies 2024-T4 bars for strength and 
machinability, 5052-H34 sheet for 
formability and weldability and “775” 
tooling plate for dimensional accuracy 
with no distortion when worked. 


Perhaps these same qualities can 
increase the efficiency of your product 
—or reduce fabricating costs. It’s worth 
investigating—and a Frasse aluminum 
specialist will be glad to help. There’s 
no obligation — simply write or call 
your nearest Frasse office. You'll be 
glad you did. 


Screw Machine Stock « Bars « Rods *¢ Wire 


f Sheets « Plates « Tubing + MHolobar 


Tool and Jig Plate 

















& Co., Inc. 


Frasse 


Peter A. 



































HARTFORD 1, CONN. 
P.O. Box 1949 
JAckson 9-6861 


SYRACUSE 1, N. Y. 
P.O. Box 1267 
HOward 3-8655 


BUFFALO 7, N. Y. 
P. O. Box K, Sta. B 
BEdford 4700 


PHILADELPHIA 29, PA. 
3911 Wissahickon Ave. 
BAldwin 9-9900 


NEW YORK 13, N. Y. 
17 Grand St. 
WaAlker 5-2200 
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Reynosol coated plating rack increases 
product efficiency. 


Hand tools are safer, sell better with 
Reynosol coating. 


Uniform coating for rope, wire or cord 
offers no problem. 


4 


Reynosol is a national preference for all 
types of rotational castings. 


CHEMICAL 
PRODUCTS 
COMPANY 


Whitmore Loke, Michigan « Phone Hickory 9-936! 
DIVISION OF STUBNITZ GREENE CORP. 


REYNOSOL” 
SOLVED 
THESE 
PROBLEMS 


Years added to life of automatic dish- 
washer rack with Reynosol coating. 


WHAT CAN REYNOSOL DO FOR YOU? 


Want a coating that’s functional 

. decorative? Or maybe both? 
Your best bet, then, is to look to 
Reynolds Chemical Products Com- 


pany — and to Reynosol. 


Tough, attractive Reynosol can be 
formulated to meet your exact spec- 
ifications—and in a full spectrum 


of color. 


Let Reynolds Chemical creative sci- 
entists tackle your coating prob- 
lem. They'll come up with exactly 
you've 


the answer—and the price- 


heen hoping for. 


REYNOLDS CAN COAT IT 
-- IF ANYONE CAN ! 


*Reg. Trademark 
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diation danger. 

To make the casks, a box of stain- 
less-clad plate is suspended within 
another box of similar material and 
the 8%-in. space between the boxes 
is filled with chemically pure lead. 
According to O. G. Kelly & Co., the 
finished cask provides good rigidity, 
strength and radiation shielding 
properties. 

Stainless-clad carbon steel was se- 
lected for the chief structural ma- 
terial because the stainless on one 
surface offers good corrosion resist- 
ance properties while the carbon 
steel on the other is capable of re- 
ceiving a bonded lead coating. In ad- 
dition, stainless-clad’s heat transfer 
properties are superior to those of 
solid stainless. 


Nylon, Fluoroelastomer 
Combined in Fastener 


A fastener consisting of a U- 
shaped nylon cradle and a flexible 
clip of Viton (Du Pont’s fluoroe- 
lastomer) has solved a high tempera- 
ture wire fastening problem in mis- 
siles and high speed aircraft. 

As shown in the accompanying 
photo, the Viton clip cinches across 
the open end of the nylon cradle and 
locks under inverted lips, holding a 
bundle of wires securely in place. 
Originally, the flexible clip was de- 
signed for neoprene. However, tem- 
peratures up to 300 F and the pres- 
ence of lubricants, aromatic fuels, 
hydraulic fluids, etc., dictated the use 
of a more heat and corrosion resist- 
ant material. 

According to Du Pont, not only 


at 


Wiring fasteners are neat, easy 
to install. 








..» almost too fine to see, 
too versatile to believe! 


e For use in the 
1200°-1800°F range 


° Tensile strength 
to 425,000 psi 


From Cannon-Muskegon — a major move in special metals develop- 
ment! Now the amazing properties of René 41 are yours to utilize in 
fine-wire form. This new vacuum-melted, high-temperature product 
is just .0015” in diameter . . . half the thickness of a human hair. One 
ton could circle the earth three times, four tons would reach the moon! 

Yet thin as it is, René 41 fine wire has unusual strength. Under 
cold reduction, tensile strengths to 425,000 psi have been obtained. 
And even at 1800° F it maintains high oxidation resistance, excep- 
tional tensile and yield strength. 

René 41 fine wire is currently being used in the form of screens, 
filters, cables, strainers and casings for high-temperature applications. 

René 41 and other vacuum-melted high-temperature alloys are also 
available in sheets up to 48” wide x 120” long, and in thicknesses down 
to .010. Bar stock is available up to 3” in diameter, and foil down to 
.001 in thickness. 

Our metallurgists will furnish any help or data you may desire. 
Write Cannon-Muskegon. 


et 5 YT 


UnrrraMrt CANNON-MUSKEGON CORPORATION 
f VACUUM- MELTED ALLOYS ¥ 


rom imoustay 2800 Lincoln Avenue * Muskegon, Michigan, U.S.A. 
METALLURGIGAL SPECIALISTS 
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Which of these 
PRODUCT IMPROVEMENTS 
can step up your sales? 


Smarter appearance? Ebco’s Oasis 
dehumidifier is high-styled with a cab- 
inet of tweed-finish CoLovin vinyl lami- 
nated to steel. Case is pierced, notched, 
drawn and formed on same equipment 
that is used for metal alone. 


Indestructible finish? At the 
Brussels Fair this handsome Atomium 
corridor featured bulkheads of linen- 
finish CoLovIN vinyl laminated to steel. 
Despite the abuse of heavy traffic, both 
color and finish remained fresh. 


Get them all with 


Colovin vinyl permanently bonded 
to steel, aluminum, magnesium or 
wood offers unlimited possibilities for 
restyling painted products with the 
authentic look and feel of fine fabrics 
or leathers. In production it can be 
machined and formed on standard 
equipment as precisely as metal 
alone, is even more damage-proof, and 


Strength without weight? By 
using COLOVIN vinyl laminate, Samsonite 
creates a spectacularly modern shape in 
luggage that combines the weightlessness 
and strength of magnesium with the look 
and feel of top-grain leather. 


Ease of machining? All these 
parts of the Thunderbird interior are 
formed from leather-finish CoLovIN 
vinyl-on-steel. The laminate is machined 
on standard equipment, requires no paint- 
ing, finishing, or costly hand operations. 


this new material! 


requires no painting, finishing or 
costly hand operations. 


Get the whole story in “CoLovIN 
Meets Metal.” Laminate samples, 
colors and textures, test specifica- 
tions, industrial applications, and list 
of laminators to whom we supply 
COLOVIN vinyl sheeting. Mail coupon. 


COLOVIN 


first and finest in vinyl laminates 


COLUMBUS COATED FABRICS CORP., Dept. MD-459, Columbus 16, Ohio 


Please send me your brochure, “Colovin Meets Metal.” 


Name 

Company 

Address 

—— OE 


Zone State 
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does the new fastener resist fuels, 
oils, sunlight, etc. at high tempera- 
tures, but it is neater, more secure 
and less troublesome to install than 
previously used tape, string or wire 
wrapping. 


Titanium Tubing Used 
to Heat, Cool Acid 


The use of titanium tubing has 
solved a difficult problem in the de- 
sign of a system for in-tank heat- 
ing and cooling of chromic acid 
plating solutions. 

Several other materials were con- 
sidered: lead tubing had the neces- 
sary corrosion resistance and was 
easily formed, but was so ductile 
that it required considerable support 
to prevent bending; steel tubing was 
found to be undesirable for extended 
use because the walls eventually cor- 
roded and the fittings (usually cast 
iron) corroded rapidly; tantalum 
tubing satisfied all requirements but 
proved disadvantageous because of 
uncertainty of supply. 

According to Superior Tube Co., 
the titanium tuk*ng was selected be- 
cause it is readily available and offers 
the required combination of proper- 
ties: ability to withstand 25% chrom- 
ic acid solution, ability to transfer 
heat readily, ability to withstand 
steam and water pressure of 15 and 
100 psi respectively, and ability to be 
bent into a “U” without cracking. 


Linear Polyethylene 
Used in Projector 


The special characteristics of high 
density polyethylene—rigidity, heat 
and impact resistance, electrical in- 
sulating qualities, ease of fabrica- 
tion, glossy appearance and avail- 


t on 


“Phillips Chemical Co. 
High density polyethylene hous- 
ing is guaranteed for life. 








mam PLASTICS IN ELECTRICAL DESIGN 








Plastic Keys Conduct Orchestra of Light 


The Lumitron Lighting Control System permits one oper- 
ator to play infinite variations in stage-lighting effects 
using handles and slide bars molded of BEETLE® urea 
plastic. BEETLE, an excellent dielectric, requires no insu- 
lation. Molded-in colors are permanent, permit quick 
circuit identification for console operator. Developed 
by Metropolitan Electric Manufacturing Company, 
the Lumitron has an excellent record of dependable 
performance. 


In Canada: Cyanamid of Canada Limited, Montreal and Toronto 


An Ounce of Protection 


KLIXON precision aircraft circuit breakers 
have to be light; yet even the smallest, 
weighing about 114 ounces, can safely 
interrupt a 120-volt ac, 400-cycle circuit 
delivering over 4000 amperes. To provide 
the high arc resistance and great physical 
strength required, Spencer Thermostat 
Div., Metals and Controls Corp., uses 
glass-filled CYMEL® melamine plastic hous- 
ings. These non-corrosive housings are 
excellent insulators and stand up to 
impact, humidity, dust, temperature ex- 
tremes and fire. 


New Low-Cost Electrical Outlet System 


Made of ivory-colored BEETLE urea molding compound, 
new interlocking foot-long units provide low-cost, easily 
installed electrical outlet extensions. BEETLE combines 
good mechanical and dielectric properties for safe, de- 
pendable service, meeting ASTM Specifications D705-49, 
Grade I. Made by Cable Electric Products, Inc., this 
new Snapit Inter-Link System is fully approved by 
Underwriters Laboratories, Inc. 





—cCcYANAMID — 


AMERICAN CYANAMID COMPANY 
PLASTICS AND RESINS DIVISION 
34M Rockefeller Plaza, New York 20, New York 





Offices in: Boston * Charlotte * Chicago * Cincinnati * Cleveland * Dallas * Detroit * Los Angeles * Minneapolis * New York ¢ Oakland ¢ Philadelphia ® St. Louis * Seattle 
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from the Kitchen to the Stars 


Already used as insulation inside the heating elements of electric 
appliances, magnesium oxide is destined for an important part in the 
drama of advanced materials technology. Its unique properties suggest 
possibilities in the coming conquest of space and in many specialized 
applications. For further details, see below. 


A unique refractory material 
from electrical fusion 


Electrically fused magnesium oxide is a white, crystalline refractory 
material of exceptional purity and inertness. Its melting temperature is 
over 4,700 F. It has a very high density that combats shrinkage problems 
and its electrical resistivity at elevated temperatures is unusual. 

HIGH PURITY APPLICATIONS: As a refractory, bonded fused magnesia 
(over 98% MgO) holds great promise for use in crucibles in melting 
work where contamination must be kept low. Nickel, cobalt and their 
alloys—and even uranium—can be melted in such crucibles for high 
purity work. 

PRECISE CONTROL OVER GRAIN GEOMETRY, which permits controlled 
high-pack densities, leads to application in rammed linings for induc- 
tion and arc furnaces and to investment molds, thermocouple swaging 
tubes and insulation for electrical use. 

THE PROMISE OF DUCTILITY: Interest has been heightened by recent 
rocket and missile developments and by indications that MgO crystals 
may in time make possible man’s first ceramic material with the quality 
of ductility. To learn more about this interesting material . . . 


send for your FREE COPY of 

ADVANCED MATERIALS TECHNOLOGY 
A new quarterly publication dealing with materials for severe service 
applications, published by Carborundum. For your FREE subscription, 


write to Carborundum, Research & Development Division, Dept. 
MDE49, Niagara Falls, New York. 


Where conventional materials fail...call on 


Reaistered Trade Mark 
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ability in a wide range of colors— 
are used to advantage in a new semi- 
automatic slide projector. 

The projector, manufactured by 
Optics Mfg. Corp., uses high density 
polyethylene for the housing. Other 
materials were tested: one, a “high 
heat resistant” plastic, cracked in 
several places in a drop test; an- 
other, a “high impact” plastic, melted 
after only four hours in a heat test. 

According to Optics, the projector 
housing is guaranteed not to chip, 
dent, crack or break. 


Welded N-155 Tubing 
Replaces Rolled Sheet 


The switch from flat stock to 
welded tubing has eliminated five 
time-consuming steps and expensive 
materials waste in the fabrication 
of N-155 superalloy connector rings 
for aircraft turbines. 

According to Wright Aeronautical 
Div., Curtiss-Wright Corp., the pre- 
vious method involved rolling lengths 
of flat stock, clamping, tack welding, 
seam welding, grinding, cutting 
rings, and sizing the completed rings. 
This method was expensive because, 


New method: ring of proper width 
is simply cut from welded tubing and 
deburred. 





Old method: flat sheet is rolled, 
tack welded, seam welded, ground, 
cut and sized. 


For more information, circle No. 498 - 








TOUGHNESS :: BEAUTY :: ECONOMY 





Leading truck and trailer makers choose 
damage-free Royalite refrigeration panels 
that are easy to keep kitchen-clean... 
maintain stable temperature . . . keep weight 


at a minimum...and reduce cooling costs. 


Royalite, most versatile of thermoplastic sheet 
materials, has proven itself time and again to 
scores of manufacturers...in hundreds of 
varied applications. Toughness: Tote boxes 
of Royalite have 
knocks. Seamless, easily cleaned, 
edges to snag or splinter, quiet, impervious to 


built-in resistance to hard 


no sharp 


oils, grease and most chemicals, really lasts. 
Beauty: luggage of Royalite allows modern 
concepts in molded designs... lightweight, 
pleasing textures, wide range of built-in colors, 
impact, scuff, and dent resistant, easily cleaned, 
lasts longer in travel. Economy: picnic cooler 


with pure white Royalite liner provides a 


non-conductor material with built-in thermal 
breaker at no extra cost... seamless, easily 


cleaned, odorless, can’t rust, deep drawn, 
modest equipment and labor costs, fabricating 
techniques permit use on popular priced items. 
Find out how you can benefit from U.S. Royalite. 
Let one of our plastics engineers call on you. 
There is no obligation. Write for information. 

Tote boxes by United States Rubber, Luggage courtesy of 
Crown Luggage Co., Picnic Cooler courtesy of Coleman Co. Inc., 


Refrigeration Panels courtesy of Trailmobile, Inc. 


US) United States Rubber 








save machining ... save material ... by using 


ge od rings 


Simple or complex cross-sections are formed so accurately 
by the Edgewater process, that machining is greatly mini- 
mized. These rings are rolled from solid blocks of steel. Hot 
working develops greatest strength and toughness in the 
metal. Diameters from 5 to 145 inches. Materials include 
carbon and alloy steels, stainless, tool steel, titanium. 


Write for 
descriptive bulletin. 


Edgewater Steel Company 


Dept. MDE ¢ P.O. Box 478 ¢ Pittsburgh 30, Pa. 
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in addition to the time involved, 
material scrap ran high and many 
of the completed rings split during 
final sizing as a result of inclusions 
and voids in the closure weld. In 
addition, available equipment for 
rolling and welding limited the length 
of tubes to 15 in. 

By using 20-in. lengths of welded 
tubing, Wright Aeronautical reduced 
operations to cutting rings of the 
proper width with a wet wheel and 
deburring. Materials costs were re- 
duced because there is virtually no 
waste and no splitting during sizing. 


Five Materials Combine 
for Better Insulation 


Polystyrene foam, urethane foam, 
glass fibers, glass-reinforced poly- 
ester resin and an ABS (acry- 
lonitrile-butadiene-styrene) liner are 
combined in what is said to be a 
more efficient insulation for refrig- 
erated trailers. 

According to Brown Trailer Div., 
Clark Equipment Co., each of the 
materials performs a specific func- 
tion: the moisture resistant poly- 
styrene foam is used in areas where 
condensation is a problem; the closed- 
cell, foamed-in-place urethane is used 
to bond the polystyrene and to fill 
voids; the glass fibers are used to 
insulate upper sidewalls and ceiling; 
the glass-reinforced polyester is used 


Cross section shows where each of 
the five different insulation materials 


are used, 





Why the new interest in 
flame retardance of plastic laminates? 


While it is unlikely you will ever take 
up your blowtorch to sample the flame 
resistance of laminated plastics, this 
property emerges as a lively topic for 
discussion among engineers. 

Admittedly its import is for the 
councils of those whose equipment is 
flame-exposed or is powered, amplified 
or controlled by vacuum tubes and 
upon which, clustered or confined, you 
could properly fry an egg. 

Under the circumstances, it is appro- 
priate to ask what laminated plastics 
(or Synthane, to name our choice) have 
to offer in the way of flame retardance, 
and how this property relates to the 
other, and more widely used, advan- 
tages of laminates. 


Two Specific Flame Retardant Laminates 
There are two grades of Synthane lami- 
nates specifically earmarked for flame 
retardance—Grades FR-1 and FR-2. 
Except for its flame retardance, Grade 
FR-1 closely resembles standard paper 
base phenolic Grade XX Synthane. 
Grade FR-2 is similar to Grade FR-1, 
but may be readily hot punched and 
would be used where flame retardance 
with emphasis on punchability was 
desired. 


Many Grades of Synthane 
Self Extinguishing 
Many standard grades of laminates— 
though they contain no flame retardant 
additives—are self extinguishing. That 
is, they do not support combustion 
when the flame is removed. 

For example, the fabric and glass 
melamine grades are excellent for their 
self-extinguishing characteristics. The 
same is true of the asbestos grades. 
Why, then, special flame retarding 
grades? The answer is partly financial. 


ms 
As 


i Re 


- 


Sheet of Synthane to which blowtorch is being appiied 


The flame retardant grades FR-1 
and FR-2 offer good electrical and me- 
chanical properties (similar to Grade 
XX) plus excellent flame retardance 
and at a moderate cost. When the elec- 
trical or mechanical requirements are 
severe it is they that may control the 
choice of laminate even though flame 
retardance is still necessary. And it just 
so happens that the cost of producing 
grades with superior electrical and me- 
chanical properties tops the cost of pro- 
ducing flame-retardant Grades FR-1 
and FR-2. 


Comparison of Properties of Synthane 
Laminates with Relation to Flame 
Retardance 
GRADES 





Property FR-1 FR-2 XX C L C-ML-M G-5 





Flame 
Pp oP 
Retardance E E . . c 


Hest FFPPPEOSCE 
Resistance 


ane PoP P . 4°4 
Resistance 
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ical 

Strength 

Dimen- 

sional 

Stability 

Moisture 

Resistance 

Dielectric 

Strength E t E F 
Machina- 

bility E , -# F 
Low- Low Low- Low Mod Mod High- High- Mod Low- 
est est eo ef est 


E=Excellent, G= Good, =Fair, P=Poor 


Cost 





Obviously there is more to this business 
of selecting an electrical insulation than 
flame retardance. In any spot where 
flame retardance is a factor it is pru- 
dent to counsel with us, directly or 
through our representatives, to secure 


for yourself the Synthane Grade which 
supplies all of the properties you need 
in combination and at a reasonable cost. 
Our aim is to help you obtain the most 
for your money so that you may find 
coming to us a profitable habit. 

For further information about 
Synthane standard or flame retardant 
grades write Synthane Corporation, 


3 River Road, Oaks, Pa 


Flame retardant test on Synthane for switch- 
gear application. Heat is supplied by coil en- 
circling the sample. Temperatures up to 1600°- 
1800°F are measured with optical pyrometer. 


[SYNTHANE| 


enendianauee, Eat OAKS, PENNA. 
Laminated Plastics for Industry 


Sheets, Rods, Tubes, Fabricated Parts 
Molded-laminated, Molded-macerated 
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THERMOSTATIC BIMETAL 


ACTUATES ANOTHER 
PRECISION 
PRODUCT 











A product of 
The Wilcolator Co. 
Elizabeth, N. J. 


The 


Wilcolator 
TYPE L THERMOSTAT 





The modern home employs literally scores of electric and gas-heated 
appliances, such as space heaters, clothes dryers, air conditioners, 
furnaces. And any one of these might be a hazard were it not for 
dependable thermostats such as this new Type L, manufactured by 
The Wilcolator Company. It is non-adjustable and factory calibrated 
to the customer's specification to open or close an electrical circuit 
when heated above its control set-point. Its dynamic response is 
unusually fast for a completely enclosed switch, comparable under 
certain conditions to the exposed element type. This thermostat is 
available in Regular (contacts normally closed) and Inverse (contacts 
normally open) within the range of 125° F. to 350° F. The actuating 
element is Chace Thermostatic Bimetal. 


if all the homes in the world containing equipment protected by Chace 
Thermostatic Bimetal were lined up side by side, we‘’re reasonably 
sure you'd have a Main Street reaching around the globe. We're proud 
that Wilcolator recognizes the Chace contribution to the safety and 
dependability of these millions of appliances, joining the hundreds of 
manufacturers who have benefited from Chace’s precision methods in 
our third of a century of thermostatic bimetal production. Chace’s 
creed: “Uniformity, uniformity, uniformity” is Wilcolator’s assurance 
that no appliance employing their product will fail in the performance 
of its duty. 


Before your new temperature-actuated product reaches the designing 
board, send for our booklet ‘Successful Applications of Thermostatic 
Bimetal.’’ You'll find its general information and engineering data 
extremely helpful, second only to consultation with our engineers. 
Remember, too, Chace Thermostatic Bimetal is available in over 30 
standard types, in strip, rolls or completely fabricated elements of 
customer's design. 


W. M. CHACE CO. 
Thermostatic Bimelal 


1615 BEARD AVE., DETROIT 9, MICH. ay 
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for the floor sills to permit insulation 
to be installed between these mem- 
bers rather than on the top face as 
was previously done; and the ABS 
interior liner provides a lightweight 
surface that is completely impervious 
to moisture. 


Large Heat Exchanger 
Uses 6 Miles of Tubing 


Six miles of stainless steel tubing 
are used in what is believed to be 
one of the largest heat exchangers 
ever built. According to Thermal 
Research and Engineering Corp., the 
four-stage exchanger is used to raise 
the temperature of 560 lb of air per 
sec from'350 to 700 F in a gas tur- 
bine aircraft engine test program. 

More than 400 U-shaped lengths 
of 144-in. o.d., type 321 welded stain- 
less tubing are used in each stage. 
Air enters the inlet header of each 
stage, picks up heat from six high 
velocity oil burners as it passes 
through the hot tubing, and flows 
out through the discharge header. 
Combustion products have a velocity 





Largest aluminum crane—Shown 
in the photo above is what is claimed 
to be the world’s largest overhead 
aluminum crane. It is shown being 
used to move a 200-ton housing. The 
crane has an overall width of 32 ft 
and a span of 80 ft, and is fabricated 
from %-in. and %-in. thick 5083- 
H113 aluminum plate. According to 
Reynolds Metals Co., the crane is 50 
tons lighter than it would be if made 
of steel. 








Aluminum or zinc clad steel 
by production metallizing 


@ any shape or size 
@ unlimited thickness 


e no heat distortion 


Modern metallizing provides the 
product engineer with an ex- 
tremely flexible, practical method 
of producing aluminum or zinc 
clad steel parts. High speed, auto- 
mated metal spray equipment 
applies these coatings to practi- 
cally unlimited thicknesses on any 
shape or size part without heat 
distortion. 


a typical example 


problem: provide uniform heat 
distribution on thin steel shell 


The excellent sanitary qualities of 
stainless steel make it an extremely 
desirable material for cooking 
utensils. But with the compara- 
tively thin, drawn shells (.020” to 
.050”— varying by manufacturer), 
uniform distribution of heat pre- 
sents a problem. 


The solution is being provided for 
a number of high-volume manu- 
facturers by metallized aluminum. 
Surface preparation is by grit- 
blasting as the shells rotate on a 
spindle. Metco Aluminum is then 
sprayed on the bottom, with auto- 
mated traverse equipment, to 
closely controlled thicknesses 
(from .040” to .120”, depending on 
the particular utensil and its man- 
ufacturer). Thesprayed aluminum 
is carried up the sides beyond the 
radius and is tapered off according 
to individual design. 


This is but one of many solutions 
to fabrication problems offered by 
sprayed metals to design engi- 
neers. In addition to the aluminum 
example given, zinc is also com- 
monly used for corrosion-proofing 
in many production applications, 
such as steel capacitor cases, re- 
frigerator parts, pole line hard- 
ware, etc. Sprayed zinc is also 
used to replace coatings burned, 


threaded, or machined off during 
fabrication. 


For a round-up of some typical 
applications and engineering data 
on the characteristics of metallized 
coatings, write for Bulletin 
No. 136-A. 


FREE 
BULLETIN 


STAINLESS STEEL) 


SPRAYED ALUMINUM 


METCO—Reg. U.S. Pat. Off. 


Metallizing Engineering C0., Inc. 


1175. Prospect Avenue, Westbury, Long Island, N. Y. 


In Great Britain: 


* cable: METCO 
Telephone: EDgewood 4-1300 


METALLIZING EQUIPMENT COMPANY, LTD.—Chobham near Woking, England 


Mr. Donald A. Watson 
Metallizing Engineering Co., Inc. 


Please send me [ Bulletin 136-A 


Name 


1175 Prospect Avenue, Westbury, Long Island, New York 





Company 





Address 
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Specify Hackney air receivers in 
standard capacities to cut costs 


Did you know that Hackney air receivers are made in six standard 
capacities. That they can be supplied in quantities on a schedule 
geared to your assembly operations? 

These are two of the cost-cutting advantages you get when 
Hackney air receivers are specified. Others are: 





e Stronger, lighter construction than tanks having longitudinal and 
two head welds. Meet demands of all pressure vessel codes. 


e Made with two smooth, seamless shells—cold drawn to exact 
diameters and uniform wall thicknesses. 


e One circumferential weld...seamless heads...no longitudinal 
weld, no head welds. 


e X-ray inspection of lone seam for soundness and uniformity. 
e Heat-treated to obtain desirable physical characteristics. 


e Prime coat applied that resists rust, corrosion, abrasions...can 
be finished to your specifications. 


Capacities: Standard horizontal—30, 60, 80 and 120 gallons. 
Standard vertical—60 and 80 gallons. Special capacities and con- 
struction features made to order. 

For complete specifications and dimensions, send for our new air 
receiver bulletin, No. AR. 


Pressed Steel Tank Company 


Manufacturer of Hackney Products Since 1902 


1442 S. 66th Street, Milwaukee 14, Wisconsin 


Branch offices in principal cities 


CONTAINERS AND PRESSURE VESSELS FOR GASES, LIQUIDS AND SOLIDS 
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Carpenter Steel Co. 
Welded stainless tubing resists 
corrosion in heat exchanger. 


of 300-500 fps as a result of the 11 
million Btu of heat released by each 
burner. 


Biack Enamel Protects 
Space Ship at 1200 F 


When the Air Force’s X-15 rocket 
ship takes off early this spring in 
our first scientific attempt to get a 
man into space and back, its suc- 
cess will depend, to a large extent, 
upon a special black enamel coating 
with which its exterior is painted. 

According to North American 
Aviation, Inc., the plane will at- 
tempt to pierce the ionosphere 
(about 100 miles up) and then re- 
turn to earth. One of the major 
problems it will have to overcome 
is the tremendous aerodynamic heat- 
ing that will occur when the 3600- 
mph plane re-enters the earth’s at- 
mosphere. At some region within the 
earth’s chemosphere (about 40-50 
miles above the earth), the leading 
edges and other portions of the 
plane are expected to reach a tem- 
perature of approximately 1200 F. 

According to Rinshed-Mason Co., 
developers of the special black enam- 





SOURCES of most engineering mate- 
rials can be found in the second edi- 
tion of M/DE's Materials Selector 
reference issue, published last Octo- 
ber. Properties of all materials are 
also given. 
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68% SAVINGS were realized on the piece shown 
above—a tractor part made from an iron base metal 
powder and having a tensile strength of 65,000 psi and 
an average hardness of 65 Rockwell B. The part was 
previously made by screw machine methods. At left, a 
Burgess-Norton operator checks the output of one of 
the Stokes R-4 Powder Metal Presses at the company's 
Geneva, lilinois, plant. 


"Quali-SINT” produced by Burgess-Norton 
on Stokes powder metal presses 


Burgess-Norton Mfg. Co., Geneva, Illinois, is a 
leading producer of a wide variety of parts by 
powder metallurgy —including cams, spacers, gears, 
adapters, ratchets and pawls. The company main- 
tains its own extensive engineering, metallurgical, 
and chemical laboratories, tool-making, and 
secondary machining and grinding facilities. 


Five Stokes powder metal presses are operated 5 
days a week —16 hours a day—to keep pace with 
their production demands. The number of parts per 
minute depends on the part and the process being 
used —only minimum operator attention is required. 
All 5 presses were chosen by G. W. Waller, Vice 


® “Quali-SINT” is a registered trademark of Burgess-Norton Mfg. Co., Geneva, Ill. 


Powder Metal Press Division 
F. J. STOKES CORPORATION 
5500 Tabor Road, Philadelphia 20, Pa. 


President of Engineering, on the basis of ‘‘(1) — 
Production rate per dollar cost, (2) —Minimum 
maintenance requirements, and (3) —Price.”’ 


Continual research and advancement in the field of 
powder metallurgy has made Stokes the recognized 
leader in this modern industry. Stokes achievements 
may well be the answer to meeting your own pro- 
duction requirements economically —and at high 
speeds. Ask for complete information on the Stokes 
line of industrial compacting presses —or for assist- 
ance by Stokes Engineering Advisory Service. Call 
—or write —today. 


For more information, turn to Reader Service card, circle No. 478 
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WE ARE THE ONLY 
MANUFACTURERS OF_L 
* THIN ” SHEETS |! 


4 


Manned space ship is painted 
with special black enamel to radiate 
heat of re-entry. 


el, concentrated friction of the air 
at re-entry will cause the heat to 
build up throughout the entire 
plane’s structure, and the problem is 
not one of reflecting but radiating the 
heat away from the surface. Of all 
colors, black radiates heat fastest. 





VERY THIN | | 
CAST ACRYLIC | jae 


Intricate gears for a copying ma- 

PLASTIC SH EETS chine, formerly produced by invest- 
ment casting, are now being turned 

out as zine die castings—with equi- 


Our “thin” sheets, .020”, .030”, .040” and .050”, are available in sheet valent accuracy at a fraction of the 
. ~ " ° ‘ original cost. 
size 36” x 48” and can be shipped promptly from stock. If you’re a fab- The chun Gan tunis exten 


ricator, jobber or end user and want top quality, optically clear, abra- to reduce costs. The parts involved 


sion resistant Thin Acrylic Sheets in a hurry, call on Cast Optics Corp. are a pair of identical mating vari- 
able-pitch gears, each working from 


F : a fixed center (see accompanying 

WRITE or phone for complete specifications and samples of EVR- photo). The gears contain 23 teeth, 
KLEER Cast Acrylic and other special formulations such as CR-39 each differently shaped: pitch radii 
. : range from 0.240 to 0.80 in. All teeth 
Thermosetting Plastic Sheets. are undercut, and they do not con- 
verge to a common center. Toler- 


Other flat sheets in sizes up to 48” x 72” with thicknesses ances must be held to + 0.001 in. 


from .060” to .500”. According to the American Zinc 
Institute, the gears are die cast with 


All sheets cast to closest thickness tolerances. exact uniformity of tooth shape, 
radii and angles, and no machining 
is required. The gears are used in 
Dependable 24 hour service. Minnesota Mining & Mfg. Co.’s 
Thermofax copying machine. 


First Grade or S-Grade in clear or translucent white. 





WE fen viue aa MANUFACTURERS 
es WOr JOBBERS 


CAST OPTICS 


CORPORATION 





553 Newman St., i li EVR-KLEER® 


° 
Hackensack, N. J. EVR-KLEER* Registered Trademark 
Rigid Plastic of Cast Uptics Corp. 


HUbbard 9-4000 
Sheets Variable pitch gears (right) are 
accurately produced by die casting. 
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Amchem Alodine... industry standard for the jet age 
... Chemical conversion coatings for aluminum 











Jet aircraft fly higher, faster, farther than their piston-engined predecessors. Achieving this obvious superi- 
ority will require new levels of consistently maintained protective standards for parts and assemblies. « For 
that reason, fabricators of aircraft and aircraft parts continue to specify Amchem Alodine. Fifteen years of 
leadership and experience have made Amchem Alodine the industry standard for chemical conversion coatings 
for aluminum. Wherever it is used, Amchem Alodine has justified that use by improving the corrosion resistance 
and increasing paint bonding characteristics of aluminum surfaces. « Whether your activities involve conven- 
tional aircraft, jet age aircraft or missiles, it will pay you to investigate how Amchem Alodine produces low 
cost, more efficient chemical conversion coatings for your aircraft aluminum products. 

Write for Bulletin 1424A describing the specific 

applications of Amchem Alodine. Contains handy 


Selection Chart to help you choose the Alodine 
type suited to your needs. 


<@> AMCHEM 
ALODINE 


Amchem Alodine is another chemical development of Amchem Products, Inc., Ambler, Pa. « Formerly American Chemicai Paint Company 
Detroit, Mich. e St. Joseph, Mo. e Niles, Calif. e Windser, Ont./Amchem and Alodine are registered trademarks of Amchem Products, Inc. 


For more information, turn to Reader Service card, circle No. 446 
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Since World War Il designers of air 
and space craft have made ever-in- 
creasing use of honeycomb in a great 
variety of structural and non-structural 
applications. Honeycomb can be made 
from almost any material available in 
continuous web or roll form, e.g., alumi- 
num, glass fabric, cotton, stainless 
steel, paper, asbestos, titanium. In its 
cellular configuration, honeycomb is 
97% air, 3% material. 

Honeycomb has intrinsic qualities of 
high strength, light weight, high ratio 
of surface area to volume and other 
specific properties which depend upon 
the type of material used. These com- 
binations of properties, which have 
given honeycomb wide application in 
air and space craft, offer to designers 
in industry generally unique opportu- 
nities in product design. 

In the interest of advancing this knowl- 
edge of honeycomb, Hexcel, through 
its research and development staff (the 
industry's largest), has prepared this 
informational series. Should you desire 
additional technical information, please 
complete the information request form 
on this page. Your request will receive 
immediate attention. 


INFORMATION REQUEST 
Send to Hexcel Products Inc. Dept. “M” 
2332 Fourth Street, Berkeley 10, California 


NAME 





eves... 





COMPANY _ 


STREET__ 


Cm LS rrooucrs inc. 
World leader in honeycomb’ 
Executive offices: 2332 Fourth St., Berkeley, Cali- 
fornia. Plants: Oakland and Berkeley, Califor- 
nia; Havre de Grace, Maryland. Sales Offices: 
Inglewood, California; Fort Worth, Texas; Long 
Island City, New York. 


HONEYCOMB SANDWICH PANELS 


Strength/ Weight Ratio 


Traditional design of flat panel structures to 
resist bending or column loading has been to 
use either thick plates or thin sheets stiffened 
with angle extrusions to form a more or less 
rigid panel. Where end use of panel requires 
a high stiffness-to-weight ratio or a superior 
strength-to-weight ratio, many designers have 
turned to the use of sandwich structure. 
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Sketch #1 


In a sandwich structure, the panel is made 
up of two faces with a light weight core ma- 
terial between them. In order to qualify as a 
structural sandwich, the core must be rigidly 
attached to the two faces. When these re- 
quirements are met, the resulting structure 
is capable of the highest strength-to-weight 
and rigidity-to-weight ratios presently ob- 
tainable by ordinary design methods. 


Sandwich Structures: 
A Design Approach 


Sandwich structures are really a method of 
design approach rather than a single mate- 
rial. It is possible to design structures pre- 
cisely tailored to fit the requirements at hand. 
Not only can the thickness and type of facing 
material be varied, but the thickness and 
density of the core material is subject to the 
designer's choice. 

In the two curves shown, shear strength and 
shear modulus are given for Hexcel alumi- 
num honeycomb in densities ranging from 
two to eight pounds per cubic foot. The 
strengths these core materials develop com- 
pare favorably with the strength of much 
heavier cores of plastic foam, wood fibers or 
other less efficient materials. 


Strength— 


700 
600 
500 
400 


Modulus— 


300 


@©®t2ese4&s8s&t6e#?Fs 9 
Density—Lb./Cu. Ft. 


Sketch #2 
Bending Loads 


Bending strength and the bending rigidity of 
sandwich panels are two primary reasons for 
their broad acceptance in the area of light 
weight structures. In comparing panels load- 
ed as shown in the sketch below, it can be 
shown that honeycomb sandwich is by far the 
lightest of any usable structure. 





7 
jo 9 
3600 LB. WEIGHT 


Deflection 
{in inches) 


Sketch #3 


24” SPAN 


Weight 
{in pounds) 


Material 


Honeycomb 
Sandwich 
Nested “‘I’’ Beams 
Steel Angles 
Aluminum Plate 
Magnesium Plate 
Steel Plate 
Glass Reinforced 
Plastic Laminate 


7.79 
10.86 
25.9 
34.2 
55.0 
68.6 


.058 
.058 
.058 
.058 
.058 
.058 


.058 83.4 


The list of weights and deflections in the above 
table gives a clear indication that honeycomb 
sandwich panels have broad areas of application. 
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Design Show 


Reminder: the 4th annual De- 
sign Engineering Conference and 
Show will be held May 25-28, 
Convention Hall, Philadelphia. 

This year’s Conference, spon- 
sored by ASME’s Machine De- 
sign Div., will cover latest de- 
velopments in plastics, metals 
and ceramics for 1000 F service; 
and latest developments in ma- 
terials and coatings to resist 
corrosion. 

The Show, sponsored by Clapp 
& Poliak, Inc., will feature dis- 
plays of the latest metals, non- 
metallics, fasteners and adhe- 
sives, finishes and coatings, and 
shapes and forms. 

For complete details on regis- 
tration, technical program and 
exhibitors, see May issue of 
M/DE. 








Saws 


Fundamental Study of Materials 
Aim of New ASTM Division 


The growing awareness that the 
same fundamental concepts underlie 
the behavior of all materials is 
largely responsible for the establish- 
ment by the American Society for 
Testing Materials of a new division. 
Its purpose will be to intensify the 
development of knowledge of the 
fundamentals of materials. The 
Society will also sponsor a special 
symposium on materials education. 


Structure is key 

According to the Society, the new 
division will concern itself with the 
collection, establishment and publica- 
tion of basic information essential 
in creating a better understanding 
of materials and their properties, 
and especially, to help answer “why” 
materials are what they are. 




















The approach to the problem will 
be to provide a forum for materials 
scientists and engineers whose ac- 
tivities cut horizontally across the 
entire materials field. Physicists, 
chemists and engineers (mechanical, 
electrical, chemical, etc.) will chan- 
nel their energies in the direction 
of trying to relate knowledge of the 
underlying structure of one material, 
or one class of materials, to an 
understanding of all materials. 
Materials education 

A secondary problem, but one 
which will become increasingly vital 
as our advancing technology creates 
severe new service requirements, is 
how engineering materials can be 
taught to engineering students. To 
explore this problem, ASTM and the 
American Society for Engineering 
Education will jointly sponsor a 
symposium on “Education in Mate- 
rials” at the ASTM’s annual meet- 
ing scheduled for June 22-26 4n 
Atlantic City. 

The symposium will include a talk 
by Kenneth B. Woods, ASTM pres- 
ident and head of Civil Engineering 
at Purdue University; Frank L. 
LaQue, ASTM senior vice president 
and vice president and manager of 
the Development and Research Div., 
International Nickel Co.; and Dean 
William T. Alexander, Northwestern 





Powder Metallurgy Show — 
See pp 21-23 for complete details 
on registration, technical pro- 
gram and exhibitors at the 15th 
annual MPI Meeting and 1959 
Powder Metallurgy Show, Apr 
20-22, Detroit. 
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METAL BONDED TO PLYWOOD 


| oe Soe 2 YE 


DUCT and RISER 
ENCLOSURES 





... faster, cleaner installation 
.-- lasting finished beauty 
.»- complete accessibility 


Installing Met-L-Wood riser enclosures, air 
ducts, convector covers and paneling benefits 
everyone connected with the job: 

Architects and contractors plan on sub- 
stantial installation time savings and know 
that smooth, uniform Met-L-Wood needs only 
paint to finish after installation. 

Building management not only gets a clean, 
durable installation, fast; but is also assured 
of low-cost accessibility to pipes and other 
equipment without enclosure replacement —— 
expense. so ae 

Met-L-Wood units are pre-formed, ready <- - 
to install with minimum labor. When finished, 
Met-L-Wood sections match perfectly with 
conventional walls and ceilings. 

Whether you plan new construction or 
remodeling, write for literature now and 
learn all the advantages and economies you 
gain with Met-L-Wood. 

















MET-L-WOOD | 275 w-+50 sie 


Chicago 38, Illinois 


CORPORATION 
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University and president of ASEE. 

Requirements in materials educa- 
tion from the point of view of in- 
dustry will be discussed by two 
speakers representing the nation’s 
leading industries. The symposium 
will be concluded by a survey of 
projected degrees in materials engi- 
neering now being considered or in- 
itiated in many engineering schools. 


Special Courses Cover 
Engineering Materials 


Recognizing the ever-increasing 
need for more highly trained mate- 
rials engineers, many of the nation’s 
leading colleges and universities have 
developed special courses, seminars, 
symposia, etc. concerned with the 
selection and use of engineering ma- 
terials. From time to time, the edi- 
tors of M/DE will prepare and pub- 
lish brief reports on these special 
courses. Following is one such re- 
port: 


New York University—Vacuum Me- 
tallurgy (June 1-2); Thermoelectric 
Materials: a series of lectures on 
latest theories, materials and devices 
(June 15-19); Ductile Iron: lectures 
and a panel discussion by experts 
from industry and research labora- 
tories on the technology of ductile 
iron (June 29-July 3); Titanium 
Metallurgy: annual conference on re- 
cent advances (Sept 14-15). 
Pennsylvania State University—Ma- 
chinability: seminar on fundamental 
theories, new developments, methods 
and techniques, machinability of high 
temperature and hard alloys, and 
practical applications of metal cut- 
ting research (June 7-12); Plastics: 
complete summary of plastics engi- 
neering and information on new plas- 
tics, new techniques and new appli- 
cations (June 28-July 3). 


Massachusetts Institute of Technol- 
ogy—Corrosion (June 22-26); Mate- 
rials for Parachute and Retardation 
Devices (July 20-31). 

University of Notre Dame—Sinter- 
ing and Related Phenomena: confer- 
ence composed of chemists, engineers 
and physicists, designed to effect an 
exchange of ideas on sintering in 
general and on phenomena, such as 
diffusion plastic and viscous flow, 





CORVEL 


ml i-jlelam =lelale 
Finishes— et ee 


CORVEL Cellulosic Finishes—tough deco- 
rative finish retains color and gloss when 
exposed to water, salt spray, sunlight 


re *  CORVEL Vinyl Finishes—durable; resistant 
to corrosion and most chemicals. Available 
in a range of colors 


CORVEL Epoxy Finishes excellent insula 
tion at elevated temperatures; moisture 
chemical and impact resistant 


CORVEL Nylon Finishes—to impart the out 
standing wear and low frictional qualities 
of nylon to metals 


CORVEL Polyethylene Finishes—provide 
zero water absorption, excellent chemical 
resistance and electrical insulation 


CORVEL K-51 Penton* Finishes—excep 
tional chemical and wear resistance. With- 
stand temperatures from 40°F. to 250°F 


*Trademark of Hercules Powder Co 


@ Now a unique method for cladding opens the way for 
new developments in product design. CORVEL Fusion 
Bond Finishes are specially processed dry resin powders 
for use in the solvent free, patented* fluidized bed 
coating process. Greater beauty and improved dura- 
bility are achieved because these finishes provide the 
following advantages: 


e Single dip treatment with comparatively heavy 
finishes (normally 0.008” to 0.025”). 

e Eliminates sag and drips, no bridging or irregu- 
larities in material flow. 

e Excellent coverage of sharp edges, corners and 
projections. 


Six new resins 


that broaden the 


possibilities of product design 


e Uniform, non-porous coatings having good 
adhesion provide excellent resistance to corrosion 
and mechanical abuse. 

Process licensing is now readily available. A process 
license is automatically extended to the purchaser of 
CORVEL powders from National Polymer Products, 
Inc. upon payment of a small royalty added to each 
sales invoice. General licenses to use the patented 
process are available from Polymer Processes, Inc., an 
affiliate company. 

Technical service is available to help licensees achieve 
the greatest benefits from CORVEL resins and the 
fluidized bed process and equipment. Write for further 
details and the new full-color CORVEL bulletin. 








Visit Polymer Booth No. 315 
Design Engineering Show, Philadelphia 
May 25 to 28 








NATIONAL POLYMER PRODUCTS, INC. / Reading, Pennsylvania 


West Coast Facilities: The Polymer Corporation, Santa Ana, California 


*+Polymer Corporation trademark for finishing materials 
*U.S. Patent 2,844,489 and over 30 patents pending 
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W-2 CHROMALLIZED specimen, left, 
completely resists oxidation. At right, 
volatile oxide vapors are given off 
by untreated piece as it burns away. 
: —— 


LIZING 


FOR METAL PROTECTION 
Pe ee) LO ee hd 


Alloy 


Iron Base 
(including 
stainless 
steels) 


Nickel Base 


Cobalt Base 


| Molybdenum 





CHROMALLIZING. 


Usual Operating 
Temperature 


1500° F 


1800° F 


1800° F 


Over 2000° F 


Improve oxidation and thermal shock resistance of metals 
used in jet engines and similar superheat applications with 
This patented method of diffusing 
chromium with other elements into the surface provides an 
alloy case which is integral with the base metal. It can’t 
peel or flake; the chromium and other elements diffuse uni- 
formly into recesses, pores, cracks and even blind holes. 


Operating Temperature of 
CHROMALLIZED Alloy 


SA CHROMALLIZED 310 and 321 stain- | 
less steels show no failure after 18 hours 
at 1950° F in an atmosphere containing | 
lead bromide and lead sulfide. 


U CHROMALLIZED nickel base alloys are | 


unattacked after 200 hours at 2000° F. 


SAC CHROMALLIZED cobalt base alloys are | 


unattacked after 150 hours at 2200° F. 


W-2 CHROMALLIZED molybdenum shows 
no failure after 400 hours at 2350° F, 
after 48 minutes at 2800° F, and after | 


one minute at 3400° F. 
— | 


For technical information write to 


hromalloy corporation 





creep, surface physics, crystal growth, 
ete. (June 15-17). 

West Virginia University — Under- 
ground Corrosion: fundamentals of 
corrosion, theory and application of 
cathodic protection, various coatings, 
field practices, corrosion resistance of 
cast iron pipe, expendable anodes, 
ete. (June 2-4). 


Boston College—Industrial Spectrog- 
raphy: use of emission spectrography 
as an analytical tool. (July 20-31). 


University of Wisconsin— Adhesives 
and Fasteners: adhesives session 
covers properties, methods of appli- 
cation to various materials, and sur- 
face preparation; fasteners session 
covers snap, sealing, friction, quick- 
action, and vibration-proof fasteners 
(May 7-8); Plastics: new plastics 
materials, their properties, and how 
and where they can be used profit- 
ably (May 26-27). 

University of Michigan—Application 
of Stress Analysis to Design and 
Metallurgy: principles and methods 
of applying stress analysis to the 
problems of engineering design, ma- 
terials specification, and service fail- 
ure; covers static, fatigue and impact 
loading; notch sensitivity and stress 
concentration; size effect, surface 
finish and hardening (Aug 24-28); 
Modern Approach to Machining Prob- 
lems: fundamentals of metal cutting, 
and latest advances and concepts in 
machine practice. 


Five Technical Groups 
to Meet This Month 


Five trade societies will hold 
meetings on materials during the 
next four or five weeks: 

American Foundrymen’s Society 
(Apr 13-17, Chicago) — Simplified 
production of castings of unusual 
design will be emphasized at the 63rd 
AFS Castings Congress and Engi- 
neered Castings Show. All types of 


450-E TARRYTOWN ROAD - WHITE PLAINS, NEW YORK 
WHite Plains 6-0020 cast metals and patterns for casting 

will be exhibited and discussed at 
the Show and in the more than 60 
separate sessions of the Congress. 
Some of the subjects to be covered: 
X364 aluminum die casting alloy, 
OC RYE POUNGRY DIVISION, CLYRIA, Gime stress concentration and castability, 

Quality gray iron castings. , : . 
light metal casting, nondestructive 


Chromalloy Corporation Divisions 


@ PROPELLEX CHEMICAL DIVISION, EDWARDSVILLE, ILLINOIS 
Propellants, cartridge actuated devices, explosives and special chemicals 


testing by radiation, steel casting, 
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Rotary Slitters — product dependability—integrity of manufacture— 
engineering for specific production needs have all contributed to establish 
Yoder equipment as the industry standard of excellence. Since 1909 Yoder- 
built machinery, including Pipe and Tube Mills, Roll Forming Equipment 
and Rotary Slitters, have earned world-wide customer satisfaction and recognition. Profit from 
Yoder’s years of engineering and service experience. Send today for the illustrated Yoder Slitter Book. 


THE YODER COMPANY - 5546 Walworth Avenue + Cleveland 2, Ohio 
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ROTARY SLITTING LINES 


ad had aU Oe O-) a eG Sage) ti -Weol malelatti-taaeltt-?) 
COLD ROLL FORMING MACHINES . 
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INJECTION MOLDED FAN 


Without 
COSTLY TOOLING 


Here e Oue Way 


EASTMAN KODAK uses HYSOL 
TOOLING PLASTICS in the 
development of their world- 
renowned camera equipment- 


How it's done 


What it accomplished 


When Eastman Kodak needed to design 
and produce a new type of cooling fan 
for its 300 watt Kodak Slide Projector, 
the cost of making a conventional pro- 
duction tool for sample parts was a major 
consideration. Possible design changes 
during developmental stages also meant 
expensive and time-consuming metalwork- 
ing. 

That's when HYSOL TC-2204 epoxy 
plastic for tooling was used. With the 
ability to produce prototype parts and 
easily incorporate design changes, this 
fast, low-cost method resulted in a fan 
proven without question for future pro- 
duction. Further, the original mold was 
used to make production injection molded 
parts for demonstration purposes. Of 
real importance, additional molds for 
other applications can be reproduced 
with minimum time and expense. 


Next time you have design and pro- 
duction problems, investigate how HYSOL 
plastic tooling materials can help you. 
Write for free technical literature. 


Mold cast from model 


oerrt o, 
os *o, 
° %, 


A product of 


HOUGHTON LABORATORIES INC. 


OLEAN, NEW YORK e SO. EL MONTE, CALIFORNIA 
HYSOL (CANADA) LTD.. TORONTO 
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and magnesium casting. 


American Society of Tool Engi- 
neers (Apr 18-22, Milwaukee)— 
“Planning for Profit” is the theme 
around which ASTE’s 1959 annual 
convention will be held. Some of the 
topics to be covered: metal cutting, 
welding of too] steel, machinability 
and cost control. 

Institute of Environmental Engi- 
neers (Apr 22-24, Chicago)—Some 
of the subjects scheduled for the 
third annual technical meeting and 
equipment show are: shock and 
vibration, extremes of modern en- 
vironments, testing problems, stand- 
ardization and criteria, and damag- 
ing effects of radiation. 


American Society of Mechanical 
Engineers (Apr 29-May 1, Albany) 

New developments in metals engi- 
neering and related fields will be 
covered in the 24 technical papers 
scheduled to be presented in a spe- 
cial conference sponsored by the 
Metals Engineering Div. of ASME. 
Some of the topics: the challenges 
of the mechanical engineer to the 
metallurgical engineer, non-metallic 





Automated rolling—Shown above 
is a portion of what is said to be the 
first electronically controlled alumi- 
num rolling mill. According to Alu- 
minum Co. of America, the auto- 
matic system uses IBM punch cards 
to establish mill speed and roll open- 
ing for a 160-in. reversing mill. The 
mill rolls 16-in. billets into slabs 
measuring 3 to 4 in. thick. 








good 
Riverside continuous casting saves ° 
you production time, cuts rejects riddance 


Brass and other copper-based strip, rod, and wire from ct) 
Riverside produces consistently better end products for 66 a 
you—free of weak points that result in rejected pieces S 
or whole batches. Wiss 
How do we do it? By continuous casting, a process Ch 99 
we introduced to this country—a process that elimi- eese 
nates air holes and impurities, leaving a dense, homo- . 
geneous casting for better wire-drawing and other castings ! 
fabrication requirements. 
Get the full cost-saving story from Riverside-Alloy 
Metal Division, H.K. Porter Company, Inc., Riverside, N.J. 


||) .K. PORTER COMPANY, INC. 


DIVISIONS: Connors Steel, Delta-Star Electric, Disston, Forge & Fittings, Leschen Wire Rope, Mouldings, National Electric, 
Refractories, Riverside-Alloy Metal, Thermoid, Vulcan-Kidd Steel, H. K. Porter Company (Canada) Ltd. 


For more information, turn to Reader Service card, circle No. 495 


APRIL, 1959 ¢ 2417 





AUTOMATIC 
ASSEMBLY 


iS FAST, 


ECONOMICAL, 


TROUBLE-FREE 


with Milford 
tubular rivets 
and automatic 
riveters 


Mass production 
and automatic as- 
sembly cut costs 
only when all op- 
erations are trouble-free 
That’s why the high 
strength and uniform 
quality of Milford Tubu 
lar Rivets, plus Milford’s 
wide line of precision 
riveters, are playing an 
active role in slashing 
today’s production costs 


For the answers to as 
sembly problems. . . 
get in touch with 
Milford first! 


MILFORD RIVET 
& MACHINE CoO. 


MILFORD, CONNECTICUT ° HATBORO, PENNA 
ELYRIA, OHIO + AURORA, ILL. + NORWALK, CALIF 


For more information, circle No. 456 








structural materials, plastic flow and 
fracture, brittle fracture, creep be- 
havior of metals, high temperature 
behavior, and fatigue. In addition, 
a five-man panel will discuss “The 
Application of Metals in Heavy Sec- 
tions.” 

Electrochemical Society (May 3-7, 
Philadelphia)—Special symposia on 
liquid dielectrics and on electrode 
processes, featuring papers by over 
25 noted electrochemists from the 
United States, Russia, Spain, Ger- 
many, Italy and England, will be 
presented at the 115th national meet- 
ing of the Electrochemical Society. 
In addition, technical sessions will be 
conducted by five of the Society’s 
divisions: Theoretical, Industrial Elec- 
trolytic, Electrothermic and Metal- 
lurgy, Electronics (Thermionics, 
Semi-conductors, Luminescence) and 
Electric Insulation. 


International Standards 
Set on Yard and Pound 


The directors of standards or- 
ganizations representing the govern- 
ments of Canada, New Zealand, the 
United Kingdom, South Africa, 
Australia and the United States 
have agreed to adopt an _ inter- 
national yard and an international 
pound having the following defini- 
tions: international yard = 0.9144 
meter; international pound = 0.453- 
59237 kilogram. The new standards 
go into effect July 1. 

The international inch, derived 
from the international yard, is ex- 
actly equal to 25.4 mm. At present, 
however, the National Bureau of 
Standards is using the inch defined 
by the Mendenhall order (1893): 
1 in. = 25.4000508 mm; 1 yd = 
0.91440183 m. The inch presently 
used by the National Physical Labor- 
atory of the United Kingdom is: 
1 in. = 25.399956 mm. 

The values of the pound currently 
in use in the U.S., Canada and the 
United Kingdom are as follows: 
1 U.S. Ib = 0.4535924277 kg; 1 
British Ib — 0.453592338 kg; and 1 
Canadian lb = 0.45359243 kg. 

To avoid confusion during the 
transition period, National Bureau 
of Standards calibrations of length 
or mass expressed in English units 
will embody a statement indicating 











HIGH FREQUENCY 


HEATING 


ae UNITS 


FLOATING ZONE UNIT FOR METAL 
REFINING AND CRYSTAL GROWING 


A new floating zone fixture for the 
production of ultra-high purity metals 
and semi-conductor materials. Purifica- 
tion or crystal growing is achieved by 
traversing @ narrow molten zone along 
the length of the process bar while it is 
being supported vertically in vacumm or 
inert gas. Designed primarily for pro- 
duction purposes, Model HCP also pro- 
vides great flexibility for laboratory 
studies. 


Model HCP 








A smooth, positive mechanical 
drive system with continuously 
variable up, down and rota- 
tional speeds, all independ 
ently controlled. 

An arrangement to rapidly 
center the process bar within 
@ straight walled quartz tube 
supported between gas-tight, 
water-cooled end plates. Place- 
ment of the quartz tube is ra- 
ther simple and adapters can 
be used to accomodate larger 
diameter tubes for larger pro- 
cess bars. 

Continuous water cooling for 
the outside of the quartz tube 
during operation. 

a bly and dis bly of 
this system including removal 
of the completed process bar 
is simple and rapid. 











Electronic Tube Generators from 1 kw to 100 kw 
Spork Gop Converters from 2 kw to 30 kw 


LEPEL HIGH FREQUENCY LABORATORIES, INC 


h AVENUE WOODSIDE 7 N Y 


For more information, circle No. 368 
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In last year’s New York Times, one 
small photograph showed an abstract, 
contemporary sculpture made of metal. 
It got its color from being painted with 
red lead. Only a few weeks ago, news- 
papers carried the story of a new 
atomic electrical generator developed 
for use in space vehicles. The semi- 
conducting component is lead telluride. 
In new products and developments of 
a startling diversity, for purposes that 
are sometimes aesthetic but always 
practical, lead is the element unique, 
vital and necessary. 


Lead Adds Brilliance On Fifth Avenue 


Ceramics 
In office buildings and stores, lead has 
proved its uncommon values. It is 
essential to the production of durable, 
high-quality porcelain enamels for alu- 
minum, such as those used on panels 
running the entire height of New York’s 
new Tishman Building. The high flux- 
ing property of lead gives porcelain 
enamels brilliance and smoothness, in- 
creases their elasticity and chemical 
resistance. The striking facade of Lord 
& Taylor’s newest branch store is brick 


with a lead-based ceramic glaze which 
provides the polished surface and the 
variety of color tones that the designer 
wanted. Versatile lead compounds help 
glazes flow freely and form smooth, 
brilliant coatings. And by melting 
quickly at relatively low temperatures, 
they save furnace time and fuel. 
Leaded Steels 
Take lead in combination with steel. 
Leaded steels have made lower costs 
possible because lead increases machin- 
ability. Cutting rates jump by 35 to 50 
percent, with longer tool life. One large 
steel manufacturer advertises that 
leaded steel tubing ... made from “the 
world’s fastest-machining steel”... 
promises a minimum increase of 25% 
in productivity! Leaded-steel bars from 
the same company are said to average 
a machining speed of 375 surface feet 
per minute. 
Heavy Construction 
The industrial use of lead has, on occa- 
sion, become an official rule. Forty seven 
of the forty nine states specify lead 
based primer paints for bridge and 
highway construction and new formula- 
tions have been developed to meet spe- 
cial requirements. The New York State 
Power Authority is using more than 
1,000,000 lbs. of sheet lead for the new 
Niagara Power Project, as a lubricating 
base and seal between the concrete 
walls and bottom slab of water-carrying 
conduits. The lead will cushion the 
walls, preventing them from being 
cracked or crumbled by rock squeeze, 
as well as sealing them against water 
leakage. 
Electronics 
Lead is vital to today’s most advanced 
designs for aural as well as visual rea- 
sons. Stereophonic sound frequently 
depends on two small cartridge ele- 
ments of lead zirconate-titanate, a 


newly-developed polycrystalline mate- 
rial. And the same material can also 
greatly increase the operating range of 
missile devices, sonar transducers, 
ultrasonic cleaning equipment and 
many other systems. 


Lead Helps Put Sound ‘‘In The Round"’ 


Lead is currently the subject of vastly 
expanded research and development 
efforts, not only by the lead industry 
itself, but by government, universities, 
research organizations and private 
companies. Its unique combination of 
properties make it highly adaptable to 
modern technology as a metal, alloy or 
chemical compound. 


Investigations are under way in ce- 
ramic body and finish formulations, 
gamma ray shielding, building con- 
struction design, sound and vibration 
attenuation, design of chemical proc- 
essing equipment and many other areas 
of product development. 

If you are presently investigating new 
products or have product design prob- 
lems that need solution, why not let us 
provide you with detailed information 
about lead and available technical 
assistance. Write: Office of Technical 
Information, Lead Industries Associa- 
tion, 60 East 42nd Street, New York 17, 
New York. 2399 


look ahead with LEAD 


Lead industries Association 
New York 17, N. Y. 


60 East 42nd Street 


For more information, turn to Reader Service card, circle No. 549 
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Loctite tames vibration 
on chain saws 


The HoMELITE six-horsepower 
chain saw weighs only 19 pounds. So 
much power per pound requires 
maximum resistance to vibration in 
the fasteners holding parts together. 

LoctTITE, the liquid lock washer, 
locks all critical fasteners on this 
gasoline-driven chain saw... pro- 
viding dependable service in rugged 
field use. 

LoctiTE Sealant is a liquid which 
hardens between metal parts to form 
a bond with greater holding power 
than any mechanical locking device. 
The added holding power of LoctITE- 


treated fasteners allows Homelite to | 
use reduced tightening torques and | 


thus avoid stripping threads in the 
aluminum castings. 


While adding to product reliabil- | 


ity, LoctTiTrE provides substantial 
cost savings. At Homelite, the 27 
different size fasteners required in 
assembling the chain saws are treated 
with LoctITE by tumbling in plastic 
bags. Treated screws store for days 
. .- lock only when assembled. 


There’s a Loctite application 
method suited to all produc- 
tion requirements. If your 
product faces shock and vi- 
bration in use, you can elim- 
inate breakdowns due to loose 
threaded fasteners . . . cut 
service cost and customer 
complaints.:.by using 
Loctite. Write for literature 
and free sample. 


LOGTITE sessanr 


AMERICAN SEALANTS COMPANY 


| 


209 Woodbine St., Hartford 6, Conn. | 
See LOCTITE Booth 1653—Design Engineering Show | 





For more information, circle No. 444 


which unit has been used if the 
choice introduces a significant dif- 
ference in calibration values. 

The standard U.S. gallon and the 
Imperial gallon are so substantially 
different that a compromise inter- 
national gallon was not practicable. 
The U.S. gallon is defined as equal 
to 231 cu in. The Imperial gallon 
is defined as the volume of 10 Ib 
of water under specified standard 
conditions. A fairly exact relation- 
ship is: 1 Imperial gal = 1.20094 
U.S. gal. 


Engineers 


George J. Godfrey has been appointed 
technical director, Reed Plastics Corp. 


W. B. Moen has been named mana- 
ger of engineering, Air Reduction 
Co., Inc.’s newly formed Special Prod- 
ucts Dept., Union, N. J. 


Raymond T. Zwack is now manager, 
development engineering, Des Moines 
Div., Solar Aircraft Co. 


E. P. Best has been appointed direc- 
tor of metallurgy and research, and 
T. D. Bonner has been named chief 
wrought iron metallurgist, A. M. 
Byers Co. 


Cloyd L. Betzer has been named tech- 
nical manager, Pfaudler Co., a divi- 
sion of Pfaudler Permutit, Inc. 


Arthur B. Beetle has been appointed 
instruments product manager, Milton 
Roy Co. 


Gilbert L. Cox is now technical man- 
ager, Whitehead Metals, Inc. 


Charles A. Hathaway has been ap- 
pointed director of engineering, Air 
Impeller Div., Torrington Mfg. Co. 


Dr. Herman S. Kaufman has been 
named technical assistant, Central 
Research Laboratory, Allied Chemical 
Co. 


H. W. Lownie, Jr., Battelle Memorial 
Institute, has been awarded a gold 
medal by the American Foundry- 
men’s Society for “outstanding con- 
tributions to the Society and to 
metallurgical progress.” 


Edward A. Loria has been named 
manager, high temperature and cor- 
rosion resistant materials, Metallur- 
gical Development Div., Climax 
Molybdenum Co. 


Richard J. Newman has been ap- 
pointed general manager of Daven 
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WITH POWDERED METAL 


PARTS BY 


MERRIMAN BROS. 


Originators of 


SINTERED HELICAL GEARS. HIGH 
DENSITY, PRECISION STRUCTURAL 
PARTS — POLE PIECES, SPUR GEARS, 
CAMS, RATCHETS, PAWLS 


Merriman offers you highest possible quality, 
perfect fit and dimensional accuracy at 
important reductions in cost. All tools and 
dies are made in our own shops. Complete 
design and engineering staffs are available 
‘for consultation. 

NTACT US TODAY 
MERRIMAN BROS., INC. 
179 Amory Street, Boston 30, Mass. 

REPRESENTATIVES IN PRINCIPAL CITIES 
183 So. Chatsworth—30! 793 Laurelton Road 
St. Paul, Minn. Rochester 9, N. Y. 
26018 West Seven Mile Road 
Detroit 19, Michigan 


For more information, circle No. 547 











On New Norge Washer-Dryer Combination 


gives best resistance 


VITON shaft seal 


RADEMARK 














GREASE 


VITON SEAL ~~» RETAINER 











GREASED 
BEARINGS 


(Rotating member shaded) 


ROLLER ASSEMBLY — Four of these assemblies support and position 
the front end of the rotating tub on the 1959 Norge washer-dryer. 
Shaft is locked into frame of machine. Rotating member turns on 
shaft as it guides the spinning tub. Shaft seal must withstand high 
temperatures (250° F. to 300° F.), hot water, and abrasion to prevent 
drying of greased bearings. VITON proved to be the only synthetic rub- 
ber that would give satisfactory performance under these conditions. 








to 300° F. heat, grease, abrasion 


The rotating tub of the new Norge automatic washer-dryer 
combination rides on four roller assemblies containing 
bearings that are permanently sealed in grease (see dia- 
gram). These bearings are expected to last as long as the 
appliance—in spite of hot, dirty detergent water and high 
temperature air that come in contact with the assembly. 


One obvious engineering requirement was the use of a 
flexible seal between shaft and rotating member of the 
roller assembly to prevent water and air from attacking the 
bearings. The problem was to find a synthetic rubber that 
would give good performance in spite of grease, oxidation 
and abrasion at operating temperatures of 250° F. to 
300° F. (Because of soil suspended in the wash water, 
abrasion was found to be particularly severe where the 
rotating seal rubbed against the stationary shaft.) 


Tests showed that seals made from well-known synthetic 
rubbers failed at the 300° F. temperatures. Special high- 


SYNTHETIC 


REG. U. 5. pat. OFF 


temperature synthetics were inadequate in abrasion resis- 
tance. A material was needed that possessed good me- 
chanical properties at high temperatures. Du Pont Viton 
synthetic rubber was the solution. 


A shaft seal made of VITON gave Norge engineers the 
required resistance to grease, oxidation and abrasion— 
even at temperatures over 300° F. No other synthetic 
rubber tested could come near this record. As a result, 
VITON was adopted, and is now specified for this shaft seal 
on the 1959 Norge combination. 


Learn more about VITON, for gaskets, diaphragms, 
O-rings, hose, tubing, and molded parts where you need a 
synthetic rubber with resistance to heat (400-450° F. con- 
tinuously ... up to 600° F. intermittently) and corrosive 
fluids . . . plus excellent mechanical properties. Write for 
complete technical facts to E. I. du Pont de Nemours & Co. 
(Inc.), Elastomer Chemicals Department MM-4, Wilming- 
ton 98, Delaware. 


NEOPRENE 
HYPALON® 
VITON™ 
ADIPRENE® 


_ RUBBER 


ae 


Better Things for Better Living . . . through Chemistry 


For more information, turn to Reader Service card, circle No. 487 
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DEMCOR 
e-x-p-a-n-d-e-d 


Single and Multiple Patterns Co.’s newly formed Reliability As- 
in All Shapes and Diamonds —& surance Div. 


1001 Patterns W. R. Manson has been named vice 


president of research and develop- 


1001 Uses ment, R. D. Werner Co., Inc. 


Dr. Kurt S. Konigsbacher is now as- 
sociate development manager, Evans 
Research and Development Corp. 


Highly Decorative 
Economical 
Design Variations 


Demcor offers the greatest variety 
of sizes ever produced by any man- 
ufacturer of expanded metal. 
Available in stainless steel, alumi- 
num, brass, Monel metal, carbon 
steel. Mesh openings 7's inch to 4 
inches in a wide range of styles, 
designs and gauges. 


Robert Archer has been named de- 
velopment engineer, Greer Hydrau- 
lies, Ine. 


LA 
Oy © ee 


Dr. Miro A. Grottger has been ap- 
pointed director of Precision Tube 
Co., Inc.’s newly formed Research 
and Development Div. 


aaaaa 


See us at the Design Engineering 
Show, Philadelphia 


Exclusive patterns for volume users 


Dr. Irwin I. Bessen has been named 
research supervisor of the physical 
metallurgy section, Research and De- 
velopment Dept., Jones & Laughlin 
Steel Corp. 


LAL 


LY 
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Call your worehouse distributor or 
write for free brochure. 


—3 —— a3 = => SESE ¢ Archie C. Anderson has been named 


-_, . . . . 
DECOR DESIGNERS METAL CORPORATION technical director, Reinforced Plastics 
>< : Div., A. O. Smith Corp. 


~~ a 
656 Hoffman St., H D. M. McDowell has been appointed 
director of engineering, Roots-Con- 
nersville Blower Div., Dresser Indus- 
tries, Inc. 


Kenneth G. Hookanson has _ been 
named director of research and de- 
velopment, H. M. Harper Co. 


Richard Doughton, Jr., has been 
named supervisor of product develop- 
ment, Stainless and Strip Div., Jones 
& Laughlin Steel Corp. 


Eric G. Boehm has been appointed 
assistant general manager, Buffalo 
Bolt Co., a division of Buffalo Eclipse 
Corp. 

Dr. C. E. Oelker has been named di- 
rector of engineering, Cincinnati 
Div., Bendix Aviation Corp. 
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* Licensed under U. S. Pat. 2,764,565 . P : 
Gordon Turnbull is now vice presi- 


Tougher than Most Metals ! Schebler Products Div., Borg-Warner 
Corp. 


J. Walter Guyer has been named vice 
president and director of research, 
Conap, Inc., Olean, N. Y. 


Harry E. Gravlin, Jr., is now produc- 
tion manager, Hamilton Standard, a 


Precision cast to specified shapes, this newest structural 
material offers unusual mechanical properties and service 
life making it a much desired choice over metals, nylon 
and other non-metallics for many applications. ElastaCAST*, 
a urethane rubber, utilizes inexpensive fabricating techniques 
to produce component parts at new low unit costs. 





%) Property advantages such as high tensile 


p strength 4,000 psi. to 7,300 psi., wide range 
lent abrasion and tear resistance make it a 


of hardness — 62 to 92 Shore A and excel- 
must in your requirements for progressive 
design and greater functional efficiency. 


Send for the ElastaCAST Engineering Notebook. 


‘ 


Natural and Synthetic Rubber parts precision-molded to your specifications 
ACUSHNET PROCESS COMPANY 
NEw BEDFORD MASSACHUSETTS 

Address all communications to 750 Belleville Ave., New Bedford, Massachusetts 


For more information, turn to Reader Service card, circle No. 409 
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division of United Aircraft Corp. 

J. F. Thorne has been named man- 
ager of engineering services, Con- 
tinental Can Co. 


H. W. Mohrman has been appointed 
director of research-associated inter- 
ests, and Dr. R. J. Schatz has been 
named director of research, Plastics 
Div., Monsanto Chemical Co. 


Ralph M. Knight has been named 
manager, polyolefin planning and ap- 





For more information, turn to Reader Service card, circle No. 365 


DOLLIN Aluminum Die-Castings 





In STANLEY’S New 


“CHALK-O-MATIC” meet critical specs 


for 
e Precision fit 
e Perfect balance 
and symmetry 
e Fine detail 
and surface finish 
e Low cost 





- 





C 


*4¢Chalk-O-Matic,” made by Stanley 
Tools, is a self-chalking chalk line 
reel and plumb bob in one compact 
tool. To prevent chalk leakage, both 
case sections require precision fit 
To assure a perfectly balanced plumb 
bob demands utmost symmetry of 
each section. Dollin die-castings meet 
these requirements, plus clean, 
smooth, sharply defined detail for 
subsequent finishing. Center hubs are 
also die-cast by Dollin. 


Do you have a new design or re- 4 . 
eeeeancy 

design that could be made smaller ¥ . 
castiiane 


lighter—stronger—more attractive 
more economically with Dollin zinc Our 25th Anniversary 


or aluminum die-castings? Submit 


prints or parts for engineering advice 

and quotation, without obligation. D 0 [ [| N pd 
DOLLIN CORPORATION 

610 So. 2ist St., Irvington 11, N. J. 


Sales offices in principal centers 
See ‘Yellow Pages’ ’ for nearest office 


Zinc and Aluminum 


DIE-CASTINGS 





NOW! Synthetic Fiber Felts and Wool Felts designed for exacting, 
special applications! 

NOW! Available CUT to meet your specifications! 

NOW! Large diversified inventory insures prompt delivery! 


*Available in all weights, widths, colors, etc. and 
Folder of samples 
a4 and applications of 
industrial Felt. 
Write for Booklet K-4. 
CONTINENTAL E ESUT compPANYy, 


For more information, turn to Reader Service card, circle No. 364 








share a mold— 
divide the cost 


AT ATLANTIC CASTING 


Typical Atlantic Production Mold-Half (18 x 12°’) 
PRODUCTION COSTS FOR PRECISION CASTINGS SHOWN 
ABOVE WERE SHARED BY THE FOLLOWING COMPANIES: 
General Electric Company; Intertype Corporation; Westinghouse 
Electric Corporation; Air Reduction Corporation; United Shoe 
Machinery Corporation; 1|.7.E. Circuit Breaker Company; Ordnance 
Corps. Dept. of Army; Vonnegut Hardware Company. 
PRECISION CASTINGS COST LESS AT 
ATLANTIC because production molds are shared 
by up to fifteen different customers and fifty cast- 
ings. Standard production molds are produced and 
poured on a continuous basis and when an order 
for a casting is completed, the portion of the mold 
vacated is immediately utilized for another casting, 
while production proceeds without interruption. 


TOOLING COSTS CUT! 
Atlantic mold-sharing requires only one inexpen- 
sive, brass pattern, quickly produced and easily 
altered. 

LABOR COSTS CUT! 
Pouring as many as fifty castings in a single mold 
allows substantial reduction in labor costs per 
casting. This saving is passed on to you. 

LEAD TIME CUT! 
Continuous mold production with Atlantic’s 
standardized interchangeable tooling allows im- 
mediate adjustments in scheduling to conform 
to your delivery requirements. Deliveries start in 
as little as two weeks on new orders—one week 
on reorders. 

SEND OR CALL TODAY FOR ATLANTIC’S 
NEW CASTING CATALOG. 


CASTING and ENGINEERING CORP. 
810 Bloomfield Avenue e Clifton. N J 
PRescott 9-2450 


For more information, turn to Reader Service card, circle No. 407 
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NEED CONTACTS? 


i oe 


CONTACT SPEER! 


There’s no better source than SPEER 
for Contacts made of carbon, copper- 
graphite or silver-graphite. Why? 
Because nobody knows more about 
carbon and graphite than SPEER. 
SPEER Contacts are available in 
solid button types, solid types with 
shunts, rectangular flats, special- 
shape flats and other special shapes. 
All are uniformly made of the finest 
materials, perfectly shaped, and ex- 
haustively tested. In scores of differ- 
ent applications, SPEER Contacts 
will serve you better and longer. 
That’s why, if you have a contact to 
make—contact SPEER! 


PEER? 5 enar 


I WANT TO KNOW how SPEER Contacts 
give longer life and save on maintenance. 
Please send information to: 


Name 





Title. 





Company. 





Address. 





City. 





For more information, circle No. 525 








plications, U. S. Industrial Chemicals 
Co., a division of National Distillers 
and Chemical Corp. 


Eugene J. Hochdanner has been ap- 
pointed chief engineer, Latrobe Steel 
Co. 

Dr. Cosimo Torre has been named 
research associate, M. W. Kellogg 
Co., a subsidiary of Pullman Inc. 


Donald R. Hepler has been named 
vice president of manufacturing, 
Cooper Alloy Corp. 


John T. Castles has been appointed 
manager, chemical development oper- 
ation, General Electric Co. 


Dr. Albert L. Elder, Corn Products 
Co., has been elected president of 
the American Chemical Society for 
1960. 


John L. Pfeffer, Struthers-Dunn, Inc., 
has been elected president of the Na- 
tional Assn. of Relay Mfgrs. 


Companies 


Research Specialties Co. has moved 
to a new plant at 200 S. Garrard 
Blvd., Richmond, Calif. 


Phoenix Steel Corp. is the new name 
for Phoenix Iron & Steel Co., a sub- 
sidiary of Barium Steel Corp. 


National Cylinder Gas Div., Cheme- 
tron Corp., has established new 
regional headquarters at 2191 S. 
Green Rd., Cleveland, Ohio. 


High Voltage Engineering Corp. will 
expand its Burlington, Mass. facili- 
ties by 20%. 

McGregor-Michigan Corp. has moved 
to new quarters at 13360 Helen Ave., 
Detroit 12. 


Vanguard Products, Inc., has moved 
to new quarters at 19 Crawford St., 
Newark, N. J. 


Almetco, Inc., is a newly formed 
company owned jointly by Olin 
Mathieson Chemical Corp. and Tex- 
tron, Inc. 


AviSun Corp. is a newly formed, 
equally owned affiliate of American 
Viscose Corp. and Sun Oil Co. Offices 
of the company, a supplier of poly- 
propylene, are located at 1608 Wal- 
nut St., Philadelphia 3. 


E. I. du Pont de Nemours & Co., Inc., 
has begun operations in a new multi- 
million-dollar sodium and chlorine 
unit at its Memphis, Tenn. plant. 


Thermix Corp., Greenwich, Conn., 
has purchased Heacon, Inc., which 
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an 


INVESTMENT 
CASTING 


of course 


because investment casting 
means easier, more 
consistent, more uniform 
parts with higher properties 


| at lower cost. 


made of 


Mtr Attoys 


of course 


because &Meér alloys 

give better, more consistent 
results through precise 
metallurgical control. 


smart designer 
smart producer 


because both specify 
investment casting alloys by: 


W.. M-- 


ALLOYS CO. 
1999 GUOIN STREET 
DETROIT 7, MICHIGAN 


For more information, circle No, 458 





NOW AVAILABLE... 
A BASIC, UNMODIFIED EPOXY RESIN 
C IBA ARALDITE® EPOXY 6005 


A POWERFUL 
NEW TOOL 


Araldite IN EPOXY 
Epoxy 6005 


exhibits: 

LOW VISCOSITY 
(8000 cps. at 25° C) 
100% REACTIVITY 


HIGH EPOXY CONTENT 
(5.25 mols /kg.) 


LONG POT LIFE 
HIGH HDT 


FORMULATING 


particularly in areas 


sucn as 


ADHESIVES: BODY SOLDERS 
CASTING: COATINGS 
IMPREGNATING 
LAMINATING -TOOLING 


LOW COLOR 
(Gardner 2-3) 


AT NO PREMIUM PRICE 


the U.S. and Canada, CIBA produces basic resins only 


pemessiminnmaas 
= f st 


ed & 


CIBA Products Corporation, Kimberton, Pa. 


MIDE4-9 
[] Please send me complete technical information on Araldite Epoxy 6005. 


| am also interested in information on 





COMPANY. 





ADDRESS. 


ce Tee city 


“FIRST IN EPOXIES” 














For more information, turn to Reader Service card, circle No. 543 
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Title 

















ALLOY PRODUCTS CORP. 


1070 Perkins Avenue 
Waukesha, Wisconsin 


For more information, circle No. 532 
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will be operated as a wholly owned 
subsidiary of Thermix. 


Shell Development Co.’s Emeryville 
Research Center has formed two new 
departments for synthetic rubber 
and thermoplastics, with Drs. N. R. 
Legge and F. E. Condo appointed 
department heads, respectively. 


Carborundum Co. plans to build a 
new %-million-dollar pilot plant at 
its Research and Development Div. 
in Niagara Falls, N. Y. 


American Metal Products Co. has ac- 
quired Davis Engineering Corp. 

Extrudo-Film Corp. has begun con- 
structing a 50,000-sq ft plant in 
Pottsville, Pa. for the production of 
polyethylene film, sheet and tubing. 


American Cyanamid Co.’s Plastics 
and Resins Div. has begun operations 
in its new development laboratory in 
Wallingford, Conn. 


Atlantic Div. is the new name for 
Aerojet-General Corp.’s Ordnance 
Engineering Div. 

General Electric Co. has begun con- 
struction of a $827,000 turbine rotor 
balance and overspeed test facility 
in Schenectady, N. Y. 


Chester Products, Inc., is the new 
name of the company formed by the 
merger of Chester Products Co., a 
division of Ransohoff, Inc., and Fa- 
bricated Steel, Inc. 


' Skycrafters Mfg. Co., Inc., a sub- 


sidiary of Si Lite, Inc., has moved 
its manufacturing facilities to 2600 
N. Pulaski Rd., Chicago 39. 


Servo Corp. of America plans to 
construct a $1.5 million plant in 
Hicksville, L. I., N. Y., which will 
consolidate the research and develop- 
ment, manufacturing, and adminis- 
trative activities of the company’s 
six plants. 


Glidden Co.’s Chemicals-Pigments- 
Metals Div. plans to construct a 
million-dollar inorganic research and 
development center in Baltimore. 


Valco Inc., manufacturers of decora- 
tive and industrial fiber glass-rein- 
forced paneling, is a new company 
located at 7500 Fourth St. N., St. 
Petersburg 3, Fla. 


‘AiResearch Aviation Service Div., 
Garrett Corp. has acquired a nine- 
acre section of property for expan- 
sion of its facilities at Los Angeles 
International Airport. 

Morningstar-Paisley has begun pro- 
duction of liquid vinyl chloride and 
natural and synthetic latex com- 
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Let Us Help You 
Pioneer New Uses 
For GRAPHITE 


ae, Ma % 


%, & 


1% ‘\d 
GRAPHITE is the most 
economical material that 
combines — 


Machineability 

Chemical inertness 

High thermal conductivity 

High temperature stability 

Resistance to thermal shock 
— and other distinctive 
chemical and physical char- 
acteristics. 
GRAPHITE is the most 
economical material suit- 
able for such applications 
as — 


Permanent molds for metal 
castings 
Other molds and crucibles 
Brazing fixtures 
Forms for heat treating 
Extrusion run-out tables 
Rocket nozzles 
If you have a design engineer- 
ing problem that graphite 
might help solve, call upon 
the assistance of our well- 
qualified graphite specialists. 
They will be glad to help with 
your problem. 





ELECTRODE EGLCZ DIVISION 
© 


GREAT LAKES 
CARBON CORPORATION 
18 east 18TH STREET 

NEW YORK I7. N, Y. 


GRAPHITE SPECIALTIES IN 
PLATES. BARS AND ROUNDS. 


For more information, circle Ne. 402 





Tempilstik’ 


—Sompeiialiure 
sing 
Cea O76- 


MAGNETIC PERFORATING DIES 


All parts reusable and interchangeable. Punches and dies stocked in 
.001” increments from .100” thru .500” dia. Larger sizes available. 


ADJUSTABLE PERFORATING DIES 


All parts reusable and interchangeable. Punches and dies stocked in 
.001” increments from .100” thru .500” dia. Larger sizes available. 


* Also Tempil® Pellets 
and Tempilag® (liquid form) 


Tempilstik°—« simple and 
accurate means of determining preheating 
and stress relieving temperatures in 
welding operations. Widely used in all 
heat treating—as well as in hundreds 

of other heat-dependent processes 

in industry. Available in 80 different manufacturer of all types of 
temperature ratings from 113°F CUSTOM DIES for over 40 years 
to 2500°F . . . $2.00 each. 


Send for free sample Tempil* Pellets. 
State temperature desired... Sorry, 


no sample Tempilstiks®. S. B. WHISTLER & SONS, INC. 

Most industrial and welding supply 741 Military Rd., Buffalo 23, N. Y. 

houses carry Tempilstiks® ...If yours 

does not, write for information to: Mail the following: (| Magna-Die Catalog [) Adjustable Die Catalog 
C2) Mere information on custom die work 





INDUSTRIAL DIVISION 








Tempil® corporation 


132 West 22nd St., New York 11, N. Y 


For more information, turn to Reader Service card, circle No. 471 For more information, turn to Reader Service card, circle No. 386 
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For more information, turn to Reader Service card, circle No. 437 


BOSSERT makes stampings 


and assemblies for all these 
diversified products! 


ii 
—_ = 


Metal Stampings offer you 

many cost-saving advantages 
Production costs excessive? Parts that are now 
being forged, or cast and then machined and as- 
sembled can often be produced in a single metal 
stamping at substantial saving in cost! Complex 


Pressing 
Machines 


forms can be stamped with holes punched to exact 
dimensional accuracy, eliminating several separate 


machining, drilling and assembling operations. You 
can use lighter metals and alloys, too, without sac- 
rificing strength or durability. 


Use our Design Engineering Service 
Bossert engineers can offer you practical sugges- 
tions for re-designing your product to use metal 
stampings. Just send us a sketch or blueprint. We 


Automotive Parts 


qj, 
Power Mowers | 6 


© 1959 R-S Corp. 


will make our recommendations without obligation. 


Compare our facilities! 
Bossert offers you complete 
engineering services and 
years of production know- 
how at competitive prices! 


ROCKWELL-STANDARD (0)?0: 
STAMPING DIVISION 


1010 OSWEGO STREET 


UTICA, NEW YORK 





Autronex Gold Plated transistor 
headers were suspended in C.P.—4 
solution (nitric, acetic and hydrofluoric 
with bromine) for several hours...the 
header’s glass seals dissolved, the Gold 
Plate remained intact. 

This dramatic experiment, carried out 
by one of the country’s prominent 
manufacturers of semiconductor pro- 
ducts, demonstrates some of the 
superior metallurgical properties of 
electroplate produced with the 
AUTRONEX ACID GOLD PLAT- 
ING PROCESS—for all industrial 
applications. 

The simple to prepare bath is mildly 
acidic (pH 3.5—4.5), operates at room 


temperature, and produces deposits 
which are mirror-bright in any thick- 
ness. AUTRONEX electroplates also 
offer approximately 75% greater resist- 
ance to abrasive wear over conventional 
Gold plate. 

For complete details on uses, bath prep- 
aration, equipment required, etc., ask 
for #EG-1. 


AUTRONEX EASILY PASSES ALL RIGID 
PERFORMANCE-ACCEPTANCE TESTS 
® SALT-SPRAY TEST 
* MANDREL-BEND TEST 
* BOILING WATER TEST 


PRECIOUS METALS DIVISION 


SehRox. SEL-REX CORPORATION 
7 NUTLEY 10, NEW JERSEY 


er" Ta 


Precious Metals Processes, Metallic Pow 


Menvfacturers of Exclusive er Rectifiers, Airborne 
_ = Power Equipment, Liquid Clarification Filters, Metal Finishing tqoipmeat and p meacsieg 


Fer more information, turn to Reader Service card, circle No. 486 
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pounds at its new Clifton, N.J., plant. 


Fibers Div. is the new name for 
Celanese Corp. of America’s Textile 
Div. 


National Vulcanized Fibre Co. has 
announced plans for the acquisition 
of Parsons Paper Co., Holyoke, Mass. 


Air Reduction Sales Co., a division 
of Air Reduction Co., Inc., has com- 
pleted a new plant located at 1100 
Packard St., Kansas City, Kan. for 
the production of oxygen and nitro- 
gen. 


Societies 


Society of Plastics Engineers, Inc., 
has elected the following 1959 na- 
tional officers: president—Fred C. 
Sutro, Jr., Spencer Chemical Co.; 
first vice president—George W. Mar- 
tin, Holyoke Plastics Corp.; second 
vice president—Jules W. Lindau, 
Southern Plastics, Inc.; secretary— 
Frank W. Reynolds, IBM Corp.; and 
treasurer—Haiman S. Nathan, Atlas 
Plastics, Inc. 


Aluminum Assn. has elected the fol- 
lowing officers: president—M. M. 
Anderson, Aluminum Co. of America; 
chairman of the board—S. D. Den 
Uyl, Bohn Aluminum & Brass Corp.; 
directors at large—Frank R. Nichols, 
Nichols Wire & Aluminum Co.; Jess 
E. Williams, Olin Mathieson Chemi- 
cal Corp.; and C. A. Macfie, Revere 
Copper and Brass Inc.; and vice 
presidents—John W. Douglas, Re- 
public Foil and Metal Mills, Inc.; 
Thomas D. Gebhart, Anaconda Alu- 
minum Co.; and Frederick A. Merliss, 
United Smelting & Aluminum Co., 
Inc. 


Powder Metallurgy Parts Mfrs. 
Assn. has elected the following offi- 
cers: president—Kenneth M. Gleszer, 
Dixon Sintaloy, Inc.; first vice presi- 
dent—M._ T. Victor, International 
Powder Metallurgy Co.; and treas- 
urer—Smith Bolton, U. S. Graphite 
Co. 


American Institute of Mining, Metal- 
lurgical and Petroleum Engineers, 
Inc., has elected the following 1959 
officers: president—Howard C. Pyle, 
Monterey Oil Co.; Society of Mining 
Engineers president—-Jerome W. 
Woomer, J. W. Woomer & Assoc.; 
Metallurgical Society president—John 
Chipman, Massachusetts Institute of 
Technology; Society of Petroleum 
Engineers president—John S. Bell, 
Humble Oil & Refining Co.; presi- 
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arene sctidiens 
said it couldn’t 
be done... 


GENERAL DID ITI! 


The manufacturer of heaters wanted a hearth bottom — 
a fluted, gold-anodized aluminum extrusion. Specifications 
called for a 7” x.050” shape. Extruders with presses that 
take 8” diameter billets said it couldn’t be done because of 
the thinness, too great a reduction ratio. 
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G.E.I. engineers came up with the extrusion, on a 5” 
press! The shape is extruded half round, then straightened, 
notched and bent, holes punched, and finally gold-anodized. 


If you have a problem involving aluminum fabrication, 
finishing or extrusion, why not take it to General, pioneers 
in developing new uses for extruded aluminum. 


GENERAL EXTRUSIONS, INC. 


4040 LAKE PARK RD., YOUNGSTOWN, OHIO 


Mill Representatives at St. Louis, Detroit, Pittsburgh, 
Cincinnati, and Chattanooga 


Consult your classified phone book under Aluminum Products 




















/ PLASTICS AND SUPPLY CORP. 
630 anual NEW YORK 12, N.Y. 


Branch Warehouses 
NEWARK «+ PITTSBURGH + MIAMI + PHILADELPHIA + GREENSBORO 


For more information, turn to Reader Service card, circle No. 450 








In your Value Analysis 
for non-galling or 

corrosion-resistant castings 
_ Investigate 

WAUKE 


One definition of Value Analysis: Group 
skill in determining how a presently 
satisfactory component can be made better 
with a saving in cost. 


And that’s the area where WAUKESHA can help 
you — especially in corrosion-resistant or galling 
problems. Heat treating the 400 series of stainless 
steels to solve galling tendencies often makes the 
metal difficult or impossible to machine. 

Or you must get high corrosion-resistance and 
non-galling characteristics in your castings. 

Try WAUKESHA Metal 23 or 88. Both provide 
non-galling performance even under high speed 
metal-to-metal contact. Both are high in corrosion- 
resistance; both machine freely; both are homogen- 
eous in texture. 

Write us. We'd like nothing better than to join 
your Value Analysis Team. And our unusually fine 
metallurgical laboratory and research facilities amp- 
ly qualifies WAUKESHA to help. 8017 


‘From the blue print to the finished casting"’ 


iaukeha FOUNDRY COMPANY 


5904 W. Lincoln Avenue © Waukesha, Wisconsin 


a, So unusual and different are WAUKESHA 
ex® METALS 23 and 88 that patents have 
de been granted both formulations. 


WAUKESHA FOUNDRY COMPANY 


Please send me detailed information on Waukesha Metals 23 and 
88 as well as on your Foundry facilities 


NAME 
TITLE 
COMPANY 


STREET 


Lemme meee em eee eee eae 


For more information, turn to Reader Service card, circle No. 526 
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From Metal Hydrides 
Incorporated 


Contact Metal Hydrides Incorporated 
now for technical service or informa- 
tion concerning any of these metal 
powders: 


m Zirconium Hydride, Grades R and C: 
ZrH. Grade R, hafnium content less than 
0.01%, is used in atomic reactor com- 
ponents as a moderator. It can be mixed 
with other powders and compacted for 
fuel elements. Added to construction 
materials, it can be used for shielding 
reactors. For commercial application, 
MHI ZrH. Grade C is finely divided for 
electronic and pyrotechnic applications. 
A new, high-purity product, it will not 
oxidize during seal-in or exhaust oper- 
ations. 

m Titanium Hydride Powder: For hydro- 
gen sources and gettering in electronic 
tube applications. Appreciable dissocia- 
tion of the hydride at 450°C and up. 
Increases wettability of brazing powders 
for joining ceramics to metal, graphite 
to ceramics, or ceramic to graphite to 
metal. Wets many metals that cannot 
be joined by conventional techniques. 
Other uses include, material for neutron 
shielding, agent for metal foaming, and 
as a base for Ti powder metallurgy. 

w Chromium-Nickel Pre-Alloyed Powders: 
Through the addition of small amounts 
of MHI Chrome-Nickel pre-alloyed pow- 
ders (80% Chromium-20% Nickel) you 
can achieve tensiles up to 110,000 psi 
in one sintering. 

wTitanium-Copper, Zirconium-Copper: 
Lump form, master alloys for improving 
the quality of contact materials. 


For complete information,Write Dept.M1 


M Metal 
Hydrides 


Incorporated 
Beverly, Massachusetts 


For more information, circle No. 530 


dent-elect—Joseph L. Gillson, E. I. 
du Pont de Nemours & Co., Inc.; and 
vice presidents—Walter R. Hibbard, 
Jr., General Electric Co.; Thomas C. 
Frick, Lafayette, La.; Elmer A. 
Jones, Bonne Terre, Mo.; and John 
C. Kinnear, Jr., McGill, Nev. 


Meetings 


AMERICAN WELDING Society, 40th 
annual convention and welding expo- 
sition, Chicago. Apr 6-10. 


AMERICAN FOUNDRYMEN’s SOCIETY, 
engineered castings show and 63rd 
annual castings congress. Chicago. 
Apr 13-17. 


METAL POWDER INDUSTRIES FEDERA- 
TION, annual meeting. Detroit. Apr 
20-22. 

LEAD INDUSTRIES ASSN., 31st annual 
meeting. Chicago. Apr 22-23, 


INSTITUTE OF ENVIRONMENTAL ENGI- 
NEERS, 3rd annual technical meeting 


and equipment show. Chicago. Apr 
22-24. 

METAL TREATING INSTITUTE, spring 
meeting. Hollywood, Calif. Apr 22- 
26. 

NATIONAL SCREW MACHINE PRODUCTS 
ASSN., 26th annual meeting. New 
York City. Apr 26-30. 
ELECTROCHEMICAL SOCIETY, spring 
meeting. Philadelphia. May 3-7. 
SocrETY OF AIRCRAFT MATERIALS AND 
PROCESS ENGINEERS, Eastern Div., 
spring meeting. New York City. 
May 15. 

4th annual Design Engineering Con- 
ference, American Society of Me- 
chanical Engineers. Convention Hall, 
Philadelphia. May 25-28. 

4th annual Design Engineering Show. 
Convention Hall, Philadelphia. May 
25-28. 

AMERICAN SOCIETY FOR TESTING Ma- 
TERIALS, 62nd annual meeting, At- 
lantic City. June 21-26. 

AMERICAN INSTITUTE OF ELECTRICAL 
ENGINEERS, Summer general meeting. 
Seattle, Wash. June 22-26. 


METALLURGY Div., DENVER RESEARCH 
INSTITUTE, 8th annual conference on 
applications of x-ray analysis. Estes 
Park, Colo. Aug 12-14. 

METALLURGICAL SocieETy, American 
Institute of Mining, Metallurgical, 
and Petroleum Engineers, conference 
on properties of semiconductors. 
Boston. Aug 31-Sept 2. 





DISCOVER THE 
DIFFERENCE 
IN 

DENFLEX®” 


Plastisols and Primers 


bb GOING 


ASTISOLS 
OULD GO 


| From pan handles to fertilizer spreaders, 


Write today for coated 
samples and data sheets 
*Pot. 


DENNIS PLASTISOLS give all kinds 
of products the better, different look that 
pays off in sales, 


Here's why: DENFLEX PRIMERS* bond 
DENFLEX PLASTISOL to almost any material 
. +. create a rugged, handsome finish 

that lasts as long as your product! 

Plain or embossed, smooth or textured, 


hard or soft... any color you can name... 
it's designer's choice with DENFLEX. 


DENNIS CHEMICAL CO. 
2707 Papin St. * St.Louis 3, Mo. 
Member Viny! Dispersions Division, S.P.I. 


For more information, turn to Reader Service card, circle No. 544 
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For more information, 


For more information, turn to Reader Service card, circle No. 535 
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Look... * 


eta eee RESIN 


PRE-IMPREGNATED 
GLASS FABRICS 
help solve many problems 
on the Chance Vought 
F8U-1P Photo Plane. 


For information about how 
Trevarno Resin Pre-Impreg- 
nated Glass Fabric can help 


you solve your problems, write or 
call the District Office nearest you: 
Los Angeles: 

635 S. Kenmore Street — DU 8-5260 
Dallas, Texas: 

4924 Greenville Ave. — EM 8-7871 
In the Midwest: 

115 N. Main St., South Bend, Ind. 
CE 3-1821 . . . or write directly to 
Coast Manufacturing & Supply Co. 
P.O. Box 71, Livermore, California 
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GLASS FABRICS 





WHEN THE HEAT’S ON... 


. . you can really depend on Star THERMOLAIN® refractory porce- 
lain for exceptional performance in any electrical heating device 
you manufacture ... broilers, radiant heaters, ranges, water 
heaters, roasters, coffee-makers, air heaters, rheostats, immersion 
heaters . . hundreds more! Star THERMOLAIN offers good mechani- 
cal strength plus excellent thermal shock resistance ...a com- 
bination that means long, trouble-free heating-element life and user 

satisfaction. Want the facts? Standard re- 
fractory shapes are shown on our new data 
sheet together with sizes, weights and other 
pertinent engineering data. Write for a 
free copy. Star Porcelain Company, 

45 Muirhead Ave., Trenton 9, NJ. 


STAR 


porcelain company 








turn to Reader Service card, circle No. 441 
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CUTS COSTS 


@ Shaped wire cuts costs 
where it counts most—on 
a stamping, rolling 

machining for mold- 
ings, product trim or other 
fabrication. 


@ Available in a wide range 
of tempers, finishes and 
analyses in low and medium 
low carbon steels—includ- 
ing #3 finish wire for 
electroplating. 

@ From Continental you can 
obtain many cost cutting 
wire shapes—V-shaped, 
oval, square, rectangular, 
triangular, keystone-shaped 
and others. 


@ Continental Standard and Spe- 
cial Shaped Wire may be your 
short cut to lower costs, giving 
you a ready made molding, 
product trim or component that 
requires a minimum of further 
fabrication. Made under strict 
quality control, Continental wire 
customers get a better product 
and fewer rejects. Write for the 
complete story of Continental 
wire today. 


Wire Specialists For Over Half A Century 


CONTINENTAL 


STEE. CORPORATION « KOKOMO, IND 


more information, turn to Reader Service Card, circle No. 385 
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FIBER 
GLASS 


White 
“5000” Cab 


It's a radical new design, possible 
only with MOLDED FIBER GLASS... 
it is thirty-six MOLDED FIBER GLASS 
parts, bonded into an integral unit 

space saving, efficient, light- 
weight, profit-earning. 


, 


This MOLDED FIBER GLASS cab is 
warm in winter, cool in summer, 
quiet . . . rust-proof, impervious 
to salt and road chemicals ... 
tough, impact-resistant. 

Write or phone today for cost 
estimates on making your products 
better with MOLDED FIBER GLASS, 
as matched -metal-die-molded by 
the world's largest, most experi- 
enced producers of fiberglass re- 
inforced plastic. 


Moided 

Fiber 

Glass 

Body Company 


4621 Benefit Avenue, Ashtabula, Ohio 





Books 


Aluminum Foil: ist Edition. Kai- 
ser Aluminum & Chemical Sales, 
Ine., Chicago. 1958. Cloth, 8 1/2 by 
11 in., 244 pp. 

This book, said to be the most 
complete volume on aluminum foil 
ever published, contains 10 chapters 
illustrated with more than 350 
photographs and drawings. The first 
four chapters give information on 
properties, uses, design, production 
and availability of aluminum foil. 
The last six give information on 
laminating, extruding, printing, coat- 
ing, forming and fastening of foil. 
The book contains an index and a 
glossary. 

The book is available without cost 
if requested on company letterhead; 
otherwise a charge of $12.50 is made 
for each personal copy. 


Proceedings Fourteenth Annual Meet- 
ing, Metal Powder Association. Meta! 
Powder Industries Federation, New York. 
1958. Cloth, 6 by 9 in., 125 pp. Price $4 

The 16 papers discuss powder metallurgy 
applications in the missile and rocket fields: 
slip casting metal powders; chromizing of 
iron powder parts; production of nuts and 
washers from brass powders; metal powders 
for barrel finishing; powder metallurgy in 
Russia and Japan; endothermic and exo- 
thermic atmospheres for sintering; and hot 
forming techniques for consolidating metal 
powders, 


High Temperature Effects in Aircraft 
Structures. Edited by Nicholas J. Hoff. 
Pergamon Press, New York. 1958. Cloth, 
61%, by 10 in., 360 pp. Price $12 

This British book, published for the North 
Atlantic Treaty Organization, contains new 
and unpublished data on the effects of aero- 
dynamic heating on metallic and nonmetal- 
lic aircraft materials. 

The book's 16 chapters, written by Ameri- 
ean and European scientists, discuss: creep 
and relaxation in metals; fatigue of struc- 
tural materials at high temperatures; creep 
and stress relaxation of plastics; nonmetallic 
and glass-like structural materials for high 
temperatures; buckling caused by thermal 
stresses; external sources of heat; stress dis- 
tribution in the presence of creep; and heat 
transmission in aircraft structures, 


Processing of Thermoplastic Materials. 
Edited by Ernest C. Bernhardt. Reinhold 
Publishing Corp., New York. 1959. Plastics 
Engineering Series. Cloth, 6 by 9 in., 700 
pp. Price $18 

Well illustrated with tables and graphs, 
this book gives information on the processing 
properties of such thermoplastic materials as 
acrylic, cellulosic, nylon, polyethylene, poly- 
styrene and vinyl resins. The book also gives 
information on extruding, injection molding, 
ecalendering, sheet forming, sealing and 
welding 


ASTM Standards, 1958. American Society 
for Testing Materials, Philadelphia. 1958. 
Cloth, 6 by 9 in. 

Part 3—Methods of Testing Metals 
(Except Chemical Analysis). 980 pp. 
Price $10. Included are standards for ten- 
sion, compression, bend, hardness, impact 
and creep tests; metallography; magnetic 
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| Ridgefield, New Jersey 


To join two parts as one... 


THE SOLID GROOV-PIN 


Every one of the Groov-Pins shown here 
was designed with your pin problems in 
mind. Designed to withstand the rigors 
of constant shock and vibration without 
loosening ...to drive easily into a simple 
drilled hole... for faster hand or produc- 
tion feeding, including hopper feed...for 
a permanent connection that stands up to 
vibration fatigue as only a solid pin can. 

Groov-Pins are made to meet your 
requirements, too. Standard sizes run 
from %2 to 4”, specials to fit your needs 
at standard prices over 5,000 pieces. 
Send for illustrated catalog, free samples. 


LINK IT 
Positive linking 
at any angle 


LOCK IT 
Locking pin 
can't shake loose 


No matter what your pin problem, 
there’s a Groov-Pin fo solve it for you. 


GROOV-PIN 
CORPORATION 


1132 Hendricks Causeway 
Whitney 5-6780 


For more information, circle No. 438 
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THE 
BETTER QUALITY 
EXPANDING LINE 


OF PREP 
PRODUCTS 


Developed to Meet Every 
Pre-Painting Requirement 


PHOSPHATING 


CONVERSION 
COATING 


METAL 
CONDITIONING 


CLEANING 
PAINT BONDING Let Us Make Recommendations 
RUST REMOVING wer Today-Outline Your Needs 


NEILSON CHEMICAL CO. 


Seutheestorn Distributor 2310 Gainsboro, Altentown, Penne 
oe ~ s ot 
Charlotte, Neth Corotine Detroit 20 (Ferndale), Michigan Windsor, Onterio 








...a complete line” 


of powdered metals 
plus metallurgical laboratory 
service 


Bonded 
Rubber 


Means jeo~ | At MD, world’s largest manufacturer 
, of powdered metals, the country’s best 


Longer This unique valve seat inert, equipped laboratory for powder metal- 
L if molded by WILBOW integrally with steel lurgy and a staff trained in this field are 
/ e wear rings, helps MUDWONDER* mud | ready to help you with your powdered 


valves set new service records. ° ° 

~ metal applications. 

{udline valve maintenance was a serious prob- Pin x r work 

lem until MUDWONDER* valves began setting | MD’s people will named be - 

new standards of trouble free operation in oil fields - , wader for 

all over the world. WILBOW engineers played an with you to select the ee ei : P 

important part in achieving this remarkable per- your particular use or to assist with any 

formance . .. by helping to develop the molded “zs 

a ee valve seat insert shown above. phase of powder metallurgy. Call on us 
ILBOW excels at producing special bonded r. 

rubber-to-metal parts from a full line of compounds for help—any time! 

including the /atest synthetic, natural and silicone 

polymers. Let us help meet your needs, or perhaps 

you'll find our WILBOW catalog helpful. Send for 3 ANTIMONY ALUMINUM BISMUTH CADMIUM COPPER 

= —_ — Sate BRONZE IRON OXIDE LEAD © MANGANESE 

*Registered trademark, E Je " 

Inc., East Chicago, Indiana, Subsidiary Gi | NICKEL SOLDER SILVER TIN’ ‘TITANIUM ZINC 


of Rockwell Manufacturing Company. 


The WILLIAMS-BOWMAN RUBBER Co. | METALS DISINTEGRATING COMPANY, Inc. 


1949 South 54th Avenue * Cicero 50, Illinois * (Chicago Suburb) 
Mfrs. of molded, punched, extruded and cut rubber goods. Specialists in pro- | 
ducing rubber covered rolls, silicone rubber parts and bonding rubber to metal GENERAL OFFICE: Dept. X, Elizabeth, B N. J. 
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Available Now!! 
Reprints of 


MATERIALS IN DESIGN ENGINEERING 
MANUALS 


Because of the great demand for the well-known Manuals that are 
widely used for reference purposes, MATERIALS IN DESIGN 
ENGINEERING Manuals have been reprinted for your use. These 
outstanding 16- to 32-page articles provide you with complete and 
useful information on the properties, characteristics and uses of 
engineering materials and finishes. 


The price is right! Only 35¢ for each reprint; 40¢ if shipped to 
foreign countries. On quantity orders, discounts are offered. To 
obtain your copies, indicate in the handy coupon below the Manuals 
you want. FOREIGN ORDERS MUST BE ACCOMPANIED BY 
PAYMENT! 


Would you prefer receiving these valuable Manual reprints auto- 
matically each month in the future? If you are a subscriber to 
MATERIALS IN DESIGN ENGINEERING, then avail yourself 
of an additional service offered by our Reader Service Department. 
Let us add your name to our mailing list, and you will receive the 
next 12 Manual reprints, one each month, for the reasonable price 


of $4.00* per year. Just fill out the coupon below and mail it to: 


Reader Service Department 
MATERIALS IN DESIGN ENGINEERING 
430 Park Avenue 
New York 22, New York 


Y Quantity 
Fluorocarbon Plastics 
Magnesium and Its Alloys 


Y Quantity 
Carbon and Low Alloy Stee! Castings 
Wood & Wood-Base Materials 
Engineering Coppers Conversion Coatings for Metals 
Clad and Precoated Metals Synthetic Rubbers 
Wrought Non-Leaded Brasses Titanium 
Short Run Press Formed Parts Materials for Gears 
How to Select a Wrought Stee! Mechanical Tubing 
Impact Extruded Parts Joining & Fastening Plastics 
Nodular er Ductile Cast Irons Aluminum Alloy Castings 
Industrial Textile Fibers Therma! Insulation Materials 
New Stainless Steels New Developments in Ceramics 
Foam Plastics Designing with Heat Treated Steels 
Electroplated Coatings Porcelain Enamels, Ceramic Coatings 
Materials for Electrical Contacts Paper as an Engineering Material 
Gray Iron Castings Designing Metal Stampings 
How to Select and Specify Glass Sleeve Bearing Materials 
Nickel Silvers Sheet Formed Plastics Parts 
Hard Coatings and Surfaces How to Select a Stainless Stee! 
Selecting Plastics Laminates Engineer's Guide to Plastics 
Hot Forged Parts Organic Coatings for Metal Products 
Solid Electrical Insulation Materials Designing with Metal Powder Parts 


Guide to Materials Standards & Specifications—PRICE 75¢ 
Name 
Company 
Street 


City a .. Zone 


Yes, I am a subscriber to MATERIALS IN DESIGN ENGI- 
NEERING and would like to be put on your mailing list to receive 
each future Manual, when reprinted. Please start with the 

issue. Upon receipt of your invoice, I will pay 
$4. oo for a year Ss supply. * Foreign subscriptions—$4.80. 
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particle tests; corrosion and surface coating 
tests; electrical and magnetic property tests; 
ultrasonic tests; thermal analysis; heat 
treatment: and nondestructive tests. 

Part 4—Cement, Concrete, Mortars, 
Road Materials, Waterproofing, Soils. 
1458 pp. Price $12 


Mechanical Properties of Non-Metalli< 
Brittle Materials. Edited by W. H. Wal- 
ton. Interscience Publishers, Inc., New York. 
Cloth, 6 by 10 in.. 500 pp. Price $12.75 

Although this book is concerned primarily 
with coal and concrete, some chapters are 
devoted to the mechanical properties of 
glass, ceramics, carbon and graphite. The 
book contains a subject and name index, 
and is well illustrated with graphs, tables 
and photographs. 


Machinery’s Mathematical Tables. Edited 
by Holbrook L. Horton. Industrial Press, 
New York. 1958. Cloth, 4% by 7% in., 
252 pp. Price $3.75 

This book contains mathematical tables 
giving circumferences and areas of circles; 
volume of spheres; natural trigonometric 
functions: logarithms of  trigonometrical 
functions; weights and measures; and deci- 
mal equivalents. 


The Contemporary Curtain Wali: its 
Design. Fabrication and Erection. William 
Dudley Hunt Jr. F. W. Dodge Corp., New 
York. 1958. Cloth, 7 by 10 in., 462 pp. 
Price $12.75 

This vomume, although an architectural 
book, may be of interest to the design engi- 
neer because it contains a great deal of in- 
formation on the properties, uses, design and 
fabrication of prefabricated metallic and 
nonmetallic materials. 

Materials discussed in the book include: 
stainless steel, aluminum, copper and copper 
alloys, galvanized metals, carbon steel, mag- 
nesium, composite metals, porcelain enamel, 
glass, plastics and wood. 


Reports 


Mydraulic seals Hyaiit Arion or Hicn Tem- 
PERATURE HyDRAULIC SEALS TO TEMPERATURE 
or 550 F: Part 1—MecHANICAL EVALUATION. 
Charles W. Galloway, Douglas Aircraft Co., 
Inc. for Wright Air Development Center. 
Feb °58. 143 pp. Available from Armed 
Services Technical Information Agency, 
Arlington Halil Station, Arlington 12, Va. 
(ASTIA No. AD 142079) 

The program discussed in this report was 
conducted for the purpose of evaluating and 
developing hydraulic seals and packings for 
use in high temperature hydraulic systems 
using either OS-45 or MLO-8200 fluids at 
operating temperatures of 400 F and 550 F 
respectively, Of numerous materials evalu- 
ated, Viton rubber was the only material 
that operated well at 550 F. 


Fatigue of steel Research on Ferrous 
MATERIALS Fatigue. H. N. Cummings, F. B. 
Stulen and W. C. Schulte, Curtiss-Wright 
Corp, Aug '58. 114 pp. Available from Office 
of Technical Services, Dept. of Commerce, 
Washington 25, D. C. Price $2.50 (PB151243) 

Included are three studies on the effect of 
fatigue stressing steei R. R. Moore rotating 
beam specimens. 


Heat resistant alloys Research oN HEAT 
RESISTANT ALLOYS STRENGTHENED AT ELE- 
VATED TEMPERATURES BY INCORPORATION OF 
Fine PARTICULATE SuspsTaNnces. Sintercaet 
Corp. of America. Dec '56. 26 pp. Available 
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CASTING 
TO 
STAMPING 


saves 55% 








Originally this grey 
iron casting required 
expensive milling and 
drilling operations. In 
350 lots the piece price 
was $1.18 plus pat- 
tern, milling fixture 
and drill jig charges. 


Converting to a stamp- 
ing formed from 12 
gage sheet steel cut 
the piece price to 53c 
including tooling. The present stamping is lighter, 
stronger, better duplicated and improved over-all. 


Bulletin F-185 explains this highly efficient, specialized 


technique for cutting the work load and costs of metal 
fabricators. Write for it today. 


DAYTON ROGERS 
Nau “pa ctu wing C om pany 


MINNEAPOLIS 7X, MINNESOTA 





When it’s a 


Question of 
“Q” RINGS in any material or 


special compound for every 
service condition required. 


PACKINGS to your specifications 
i] 


n leather, synthetics, 


Also gaskets and asbestos, teflon, etc. 


washers in over 


» Look for 
the Answer at Auburn 


Send us your specifications or blueprints. You'll receive 
prompt quotations and reco: dations without oblig 


THE AUBURW MANUFACTURING CO. 
301 Stack St., Middletown, Conn. 


New York, N. Y.; Rochester. N. Y.; Detroit, Mich.; Chicago, III.; 
Minneapolis, Minn.; Pittsburgh, Pa.; Cincinnati, Ohio; Ridgewood, N. J.; 
Atlanta, Ga.; Memphis, Tenn.; St. Louis, Mo.; Washington, D. C. 








For more information, turn to Reader Service card, circle No. 461 


completely packaged 
PERECO Electric FURNACE 


for shop or laboratory uses 


Treating high-speed steel—in Phillippines or Pittsburgh—is just one of 
the jobs—reported by users from all points of the globe—which are 
being handled more efficiently with the accurately controlled, clean 
electric heat of Pereco Furnaces. Also more economically! And the FG 
Series Pereco Unit (illustrated below), with operating temperatures to 
2500° F., is only typical of many standard models—with a wide choice 
of controls—available for handling different types of work. Whatever 
your furnace need may be, it will pay you to investigate a Pereco 
Furnace, 


FG 
Series 


Available | 
ina 

number 

of sizes 


Write Today 
for 
Bulletin 


PERENY EQUIPMENT CO. 


Dept. A, 893 Chambers Ad., Columbus (2, Ohio 
Export Add: Ad. Auriema, Inc. 85 Broad St., New York 4, WN. Y. 





Molded 
Nylon 


SORENS 
NUTS 


DELIVERED 
FROM 
STOCK 


@ FASTEN and INSULATE 
WITHOUT BUSHINGS 


@ CORROSION RESISTANT 
@ NON-MAGNETIC 
@ HIGH DIELECTRIC STRENGTH 


Round, flat, and fillister 

head screws . . . slotted headless 
set screws. Hex and slotted 

cap nuts. Thread sizes 

2-56 to %-20. 


Write for free samples to fit 
your production 


Yf72) 29S RT- COMPANY 


5713 Northwest Highway * Chicago 46, Ill. 
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Now, you can create new and 
distinctive finishes with 

Nacromer. Formulated for use with 
practically all coating vehicles... 
applied by almost any coating 
method, Nacromer transforms or- 
dinary coating materials into eye- 
catching, sales feature finishes. 
Nacromer is versatile, too. It 
can be used on wood, metal, 
plastic, paper, leather, and 

many other materials. 


If you are a coating user, you 
will want to learn more about 

how a unique Nacromer coating 

will help your sales. To ob- 

tain additional information, 

mail the coupon below. Do it today. 

" uuleapeendepolcmnteententguntmenaes 


THE MEARL CORPORATION 
124 EAST 40th ST., NEW YORK 16, N. Y. 


PLEASE SEND ADDITIONAL INFORMATION. 
WE WANT TO COAT 


OUR COATING 
VEHICLE IS 


J 


(MATERIAL) 


NAME 
COMPANY 


ADDRESS 


THE MEARL CORPORATION 


124 EAST 40th STREET, NEW YORK 16,N. Y 


For more information, circle No. 554 


from Office of Technical Services, Dept. of 
Commerce, Washington 25, D. C. Price $1 
(PB 131846) 

Information on a high density 80-20 nickel- 
chromium alloy matrix containing uniform 
dispersions of hard-phase addition agents. 
At 1500 F the stress-rupture properties of 
this matrix material increased considerably. 
The most favorable results were obtained 
with additions of titanium carbide and 
alumina. 


Magnet materials Researcu on FINe-PArR- 
TICLE PERMANENT MAGNET MATERIALS. A. E. 
Berkowitz and W. J. Schuele, Franklin In- 
stitute. Apr ’58. 50 pp. Available from Office 
of Technical Services, Dept. of Commerce, 
Washington 25, D. C. Price $1.50 (PB151262) 

Co-precipitating cobalt-iron, nickel-iron 
and copper-iron oxalates is an excellent 
method for producing fine particles with a 
wide range of magnetic properties. Particles 
produced included metals, alloys, ferrites and 


other oxides. 


Molybdenum TecHNOLOGY oF MoLyspENUM 

AND Its ALLoys. A symposium sponsored by 

the Office of Naval Research. Sept '56. 16 

pp. Available from Office of Technical Serv- 

, Dept. of Commerce, Washington 25, 
Price 75¢ (PB 181798) 

Molybdenum as a structural material; its 
preparation and metallurgy; developments in 
European technology; and use of molybde- 
num alloys in gas turbines. 


Plastic sandwich panels BUILDING WITH 
PLastic STRUCTURAL SANDWICH PANELS. 
Edited by Bernard P. Spring, Massachusetts 
Institute of Technology, School of Architec- 
ture & Planning. 1958. 121 pp. Available 
from Monsanto Chemical Co., Plastics Div., 
Springfield 2, Massa. Price $3. 

Properties, design and fabrication of plas- 
tics now used in sandwich panel construction. 


Heat resistant electronic parts ELec- 
TRONIC COMPONENT PARTS RESEARCH FOR 
500 C Operation: Part 2. M. E, Goldberg, 
H. G. Hamre and R. D. Noble, Armour Re- 
search Foundation, July '58. 91 pp. Avail- 
able from Office of Technical Services, Dept. 
of Commerce, Washington 25, D. C. Price 
$2.25 (PB 151320) 

Deposition of “slurry ceramics,” a com- 
bination of a ceramic and an inorganic 
binder, onto metal substrates proved the best 
of several techniques for the fabrication of 
eapacitors and insulated wire operating at 
950 F., 


Wrought SAP-type alloys A Proposen 
MECHANISM FOR THE STRENGTHENING OF SAP- 
Tyre A.ioys. G, S. Ansell, Naval Research 
Laboratory. Oct °58. 4 pp. Available from 
Office of Technical Services, Dept. of Com- 
merce, Washington 25, D. C. Price 50¢ (PB 
151047) 

This report indicates that an adjustment 
in the manufacturing techniques for sintered 
metal powder alloys (SAP-type alloys) may 
lead to materials with greater tensile strength 
and ductility. 


Metal powder standards STANDARDS For 
THE MeTaAL PowpderR PRODUCERS ASSOCIATION. 
1958. Metal Powder Industries Federation, 
13 E. 42nd St., New York 386. Price $6 
per set 

Included in the standards are methods for 
sampling metal powders, and methods for 
determining hydrogen loss, flow rate and 
apparent density of metal powders. A set 
of standard definitions of powder metallurgy 
terms is included along with a data sheet 
listing commercially available grades and 
types of metal powders and their manu- 
facturers. 
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If the cost of metal stampings and wire 
forms figures in your profit picture, let 
us give you a quotation on your current 
components. Send us a sample or blue- j 
print. . . and discover how big savings mx 
in time and production costs, big gains 
in precision and uniformity are possible 7 
on small components, when Art Wire | 
tackles the job! 7 


Our engineering staff, our production 
experience, and our modern high speed i 
equipment are always at your disposal. ; 
If you wish to learn more about what a 
wide and versatile range of shapes and 
parts we can produce for you—at lower 

| cost than you’d guess—just write for 





ig our illustrated folder. 


ART WIRE - 
\ND STAMPING CO. | 


13 Boyden Place, Newark 2, N. J. 





For more information, circle No. 382 





For more information, turn to Reader Service card, circle No. 517 











~ Purpose Wire 


phosphor bronze 


BERYLLIUM 





ni- -clad- ti 


ANIUM WIRE 


CERAMIC-TO-METAL 
BRAZING 








@ OTHER NON-FERROUS 


Consider WIRE and the importance of its function 
in your product. Whether a highly engineered appli- 
cation or a simple stapling purpose, your choice of 
the proper alloy or composition, temper and type 
of wire could mean success or failure during crucial 
test. 

round @ flat — square @ half-round = 


Precision gauges from Ye te .002. Close tolerances held. 


SPRING WIRE — WIRE FOR INSTRUMENTS 
ELECTRONICS — STRAND FOR WIRE ROPE AND BRAIDED 
APPLICATIONS — MANDREL WIRE — WIRE FOR FORMS 








RIVETS — STAPLING 


Send for descriptive folder. 


LITTLE FALLS ALLOYS 


INCORPORATED 
186 Caldwell Avenue ° Paterson 1, N. J. 
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Just how 
WATERPROOF 
DO YOU WANT 
YOUR PAPER? 


MOSINEE 


will make it to your 
EXACT SPECIFICATIONS 


idol mm otolaaloll-34-Milahiol gaat baleolame aah e-) 


Oe ee ee 


PAPER MILLS COMPANY 


\ Fok-tial-1- me 4 Al-fotelal-tia) 














CERROTECHNICS 


expedites 
many time-consuming industrial tasks 


CERROTECHNICS encompasses various methods of employing 


CERRO* ALLOYS (bismuth * lead « tin* cadmium) to short- 
cut many laborious industrial operations. These procedures can 
save valuable time and lower costs in: 
® Anchoring stationary machine parts 
Bending thin-walled tubing 
Electroforming molds 
Holding permanent magnets 
Making chuck jaws—molds for plastics 
Reclaiming cracked dies 
Securing punches and dies 
® Reproducing master patterns 
And 55 other jobs you can do better, in minutes instead of 
hours, using CERROTECHNICS. 


Find ovt how low-temperature- -melting CERRO ALLOYS can help you . . 
send for our new “‘HOW TO" booklet, No. J4, which illustrates and lists 


all 63 useful and cost-saving applications. 
Philadelphia, May 25-28. Booth 303. 


( )) 
Ma 
Q =~ *T.M. Cerro de Pasco Corporation 


CERRO DE PASCO SALES CORPORATION 
312 Park Avenue, New York 22, N. Y. 


See us at the Design Engineering Show, 
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another new — 
exclusive 











washer base 
wing nuts 


@ RUST-PROOF, CORROSION RESISTANT ZINC 
ALLOY © CUT ASSEMBLY TIME @ REDUCE COSTS 
Integral wide diameter washer base eliminates need for 
separate washer. You save assembly time and labor. Lower 
your inventory costs as well! 

These patented GRC recessed-wingnuts are highly suitable 
for all wing nut applications; especially desirable for use 
with oversize bolt holes, adjusting slots, soft surfaces. Hold 
better because of greater seating area. 14 thread sizes— 76 
thru %”. In addition GRC has the most complete stock of 
standard and special wing nuts. 

Wing Nuts & Cap Nuts in widest range of styles & sizes. Write 
today for new detailed catalog. 


World's Foremost Producer 
of Small Die Castings fe. 


GRIES REPRODUCER CORP. 


Be sure to see GRC at the Design Engineering Show—Booth 1524 
153 Beechwood Ave., New Rochelle, N.Y. © NEw Rochelle 3-8600 
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Use this index for the latest 


information on how and where to use 


materials, forms and finishes . . . because more companies advertise these 


products in MATERIALS IN DESIGN ENGINEERING than in any other magazine. 
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High strength at high temp tures — for long service missions (30 days of continuous 
flight and more are envisaged) is a primary consideration in the selection and develop?” 
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ysical Chemis 
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,» PhD, MS, BS 


ALLURGY 
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NUCLEAR town 


2 FLIGHT 
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ment of materials for structures and components of General Electric’s 2nd and 3rd 
generation nuclear propulsion systems for flight application. 


“““A complex of additional parameters, however, must be taken into consideration by 
G-E engineerstand scientists .. . radiation. effects, nuclear properties for specific appli- 


oe 


cation, stringent weight limitations, etc. 


Engineers and Scientists who value the opportunity to do original work with a company 
that fosters free inquiry and initiative, are invited to inquire about positions now open 
in both AppLiep RESEARCH and MATERIALS DEVELOPMENT: 


DIRECT processing and procurement of basic alloys 
for elevated temperature applications. PhD, MS, 3-7 years 
experience. 


CON DUCT liaison with technical production and project 
personnel on problems related to quality in fuel element 
production. PhD, MS, 3-7 years experience. 


ADVISE Materials Testing Lab on materials problems 
and techniques. Direct experimental, physical, mechani- 
cal and electrical tests. PhD, MS, 3-7 years experience. 


CARRY ON investigations of reactions in the solid 
state for Materials Testing Laboratories. PhD, Physical 
Chemistry. 


PARTICIPATE in research on advanced moderator ma- 
terials. Investigations in field of ionic, covalent and 
metallic bonding; hydrogen stability in metals at ele- 
vated temperatures; kinetics of advanced moderator 
systems. MS. 


PERFORM laboratory investigations in metallurgical 
melting, casting, fabricating and forming processes. Also 
phase studies; solid solution alloy studies. MS preferred. 


DIRECT studies on materials used in moderator mate- 
rials development. PhD. 


PROGRAM and evaluate specific tests on fuel element 
materials and assemblies. Compile and publish data. 
MS, BS, 5-7 years R&D experience. 


CONDUCT project technical liaison on materials selec- 
tion and processing. Develop design data on materials. 
BS, 5-7 years experience with high temperature alloys. 


CARRY OUT liaison with materials subcontractors. BS 
with 7-9 years experience in development or sales engi- 
neering. 


ASSIST in development of instrumentation for measur- 
ing high temperatures and other instrumentation. MS, 
BS, 1-3 years experience. 


If you qualify, please write in confidence, 
including salary requirements, to: Mr. P. W. Christos, Div. 40-MD 
AIRCRAFT NUCLEAR PROPULSION DEPARTMENT 


GENERAL @@ ELECTRIC 


P.O. Box 132 « Cincinnati 15, Ohio 
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Read and Wake Up 


How many books outside of your own technical 
specialty have you read recently? The statistics 
show that only about 40% of us have read one 
or more books during the past year. As a nation 
we read fewer books than any other Western 
country. For example, only 20% of all adults in 
the United States are reading a book at any one 
time as compared to 60% in England. 

I doubt that the amount of reading done by 
engineers is any more than that indicated by 
the figures just cited. So the reading habits of 
engineers, like most Americans, could stand im- 
provement. 

Reading makes connections 

There are some important reasons why engi- 
neers can profit by making it a regular practice 
to read good books in fields other than their own. 
For one thing, extracurricular reading is particu- 
larly important to the creative aspects of engi- 
neering. We engineers are reared to a large 
extent on straight factual knowledge. And in 
our day-to-day work we deal almost exclusively 
with objective facts. 

This is as it should be. But at the same time 
we should be aware of a danger that lies in com- 
plete preoccupation with empirical facts. The 
sheer weight of factual knowledge can stifle the 
creative imagination and prevent the “leaps in 
the dark” that often lead to revolutionary new 
developments. 

It is widely recognized that reading is one of 
the most important stimulants for the creative 
imagination. By reading in many diverse fields, 
we are led to resemblances and analogies between 
apparently dissimilar things, and often we sud- 
denly hit upon connections that lead to the solu- 
tions of engineering problems. 

There are no knowledge monopolies 

Unfortunately, many engineers and scientists 
hold the belief that only they are dealing with 
“truth” and that their approach is the only path 
to knowledge. Therefore, they believe that such 
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things as literature and philosophy are unreal 
and should be cuitivated only for pleasure or 
should be avoided as being a waste of time. 

But it is doubtful that science and engineering 
have a monopoly on knowledge. Most leaders in 
science and engineering recognize other sources 
of knowledge. The arts and humanities still have 
much to tell us about man and the world. To 
ignore these sources is to deprive ourselves of a 
large portion of knowledge accumulated over the 
ages. 

The whole man gets around 

It is the whole man with whom we should be 
concerned. All fields, and engineering in particu- 
lar, have been fragmented into hundreds of 
specialties. This cannot be changed—even if it 
could we might not want to. 

But somehow we need to retain an awareness 
and appreciation of the other aspects of the 
“human condition.” We need to try to achieve 
some sort of balance among the many different 
sources of knowledge and understanding. Read- 
ing that ranges far and wide into many different 
fields can help us approach this balance. It can 
give us the broad perspective we need to be a 
whole man. 

This month, National Library Week (Apr 
12-18) is being celebrated. The theme for the 
event is “Wake Up and Read.” As you can see, 
the order of the words has been rearranged in 
the title of this editorial. The new order, I think, 
tells a more accurate story. Reading is an awaken- 
ing experience. It is when we stop reading the 
printed word that we are likely to fall asleep and 
lose the rich contribution that books can make 
to our lives and work. 
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Ameripol 


4700 

reduces your 
raw rubber 
costs almost 10% 


New Ameripol 4700 cuts almost two 
cents per pound off raw material costs 
when used as a replacement for 37!- 


part oil-extended rubber. Ameripol 4700 





isa 50-part oil-extended rubber. It costs 
only 17.5 cents per pound and still 
maintains end product properties for 
most applications. 
Fensile strength of Ameripol 4700 is 
actually higher than many 37}%-part oil- 
GENERAL extended polymers. Its modulus is also 
PURPOSE higher, and hardness is maintained. 
ng Ameripol 4700 is light colored, mak- 
ing it ideal for many color applications. 
Get samples and data. Fill out the 
coupon below and drop it in the mail. 


Goodrich-Gulf, 3121 Euclid Avenue 
Cleveland 15, Ohio 
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THE PREFERRED RUBBER 


Goodrich-Gulf Chemicals, Inc. 


For more information, turn to Reader Service card, circle No. 491 
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ANY TIME is the right time to order Timken‘ 52100 steel tubing. We’ll ship with- 


in 24 hours from our new warehouse. 101 sizes of tubing are available, ranging in size from 
1’’ to 10!2"’ O.D. with a wide selection of wall thicknesses. It’s handy to use when you need less 
than mill quantities, too! We can also give you extra fast delivery on 50 sizes of 4620 tubing. 
The Timken Roller Bearing Company, Steel and Tube Division, Canton 6, Ohio. Makers of 
Tapered Roller Bearings, Fine Alloy Steels and Removable Rock Bits. 


For more information, turn to Reader Service Card, circle No. 375 





